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Look where you will in the world of transport and you will 
almost certainly see “Duralumin”’. It is only one-third the 
weight of steel and yet as strong. By its use many operating 
costs can be reduced, and carrying capacity increased. 
Petrol consumption is lower, and there is less wear on tyres. 
The decreased overall weight of the vehicle saves the cost of 
the road fund licence. As “ Duralumin”’ does not rust and 
can be left unpainted, maintenance costs are much decreased. 


The properties of “ Duralumin” include a remarkable 











REGO. TRADE MARK 


capacity for absorbing shocks. It is non-toxic, hygienic and 
easily cleaned — of importance where the carriage of food- 
stuffs is concerned—and it does not warp when wet. 
Whilst shortages exist at present, this is a passing phase. 
Now is the time to consider the use of aluminium alloys in 
the design of vehicles of all descriptions, so that the plans 
may be complete when the needs of rearmament are satisfied. 
Our Development Department will advise entirely without 
obligation. 


[AMES BOOTH AND COMPANY LIMITED Sy ARGYLE STREET WORKS: BIRMINGHAM - 














PROUD COMPANY... 


The names shown here are famous throughout the motoring 
world. Mintex— having its own share of fame —is proud to be associated 


with them; they are the names of vehicles produced by manufacturers who 


fit Mintex as original equipment. 
For complete reliability you can depend on a i of i EX (vutcan) 
MINTEX BRAKE & CLUTCH LINERS are manufactured by BRITISH BELTING & ASBESTOS LTD., 


CLECKHEATON, YORKSHIRE and are obtainable from all Mintex Service Depots and stockists. 
B.B.A. are also the manufacturers of SCANDURA, the original P.V.C. fireproof conveyor belt. 
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FOUR, FIVE, SIX AND EIGHT SPINDLE 
AUTOMATICS provide production engineers 


with new opportunities to increase output and lower costs 


SPINDLES 
3}” bar 
capacity 


SPINDLES 
28” bar 
capacity 


Fast producing Wickman Multi- 
spindle Automatics can now be 
applied to a wider range of jobs 
than ever before. The tooling 
opportunities can be easily visual- 
ised from the illustrations above 
The Wickman patent auto-setting 
mechanism is incorporated in all 
machines of the range and altera- 
tions to tool feed strokes and bar 
feed are accomplished without 
cam changing. The full fast 
approach stroke is unaltered by 
this mechanism, setting up is 
simplified and change-over time 
reduced—that’s why these auto- 
matics can be considered for short 
run jobs as well as long runs on 
one component. 


SPINDLES 
%”, 12”, 12” or 23"; 
bar capacity 


SPINDLES 


12” bar 


~~ capacity —~ 





Wickman 2§” Six Spindle 
Bar Automatic 





Wickman 5-spindle automatics are also available for chucking work in 5” and 6” capacities. 


WICKMAN of COVENTRY 


LONDON * SBRISTO! 
LEEDS : GLASGOW 


BIRMINGH AM © MANCHESTER 
NEWCASTLE : BELFAST 
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to keep heat 


Photograph by courtesy of North 
Thames Gas Board 


Hot tar, for example, team 


VOR? 
which is pumped straight from heated storage tanks <i: a 


m™ 


into road tankers and has to be kept hot enough for immediate use when 
it is delivered; perhaps several hours later. The engineers of the North Thames Gas 
Board were able to solve this problem by wrapping the tank with a 3-inch ‘ Fibreglass’ 


wired mattress protected from the weather by sheet-metal cladding. 


To keep heat in—or out... 


...Wrap it in FIBREGLASS 


DURABLE FIRE-SAFE ECONOMICAL AND AVAILABLE NOW 


FIBREGLASS LIMITED, Ravenhead, St. Helens, Lancs. 


Telephone: St. Helens 4224 


LONDON OFFICE : 63/65 PICCADILLY, W.! (Regent 2115) - GLASGOW OFFICE: 136 RENFIELD STREET 


(Douglas 2687) 


MANCHESTER OFFICE: 11 PICCADILLY (Blackfriars 8863) . NEWCASTLE OFFICE: 16 DEAN STREET 


(Newcastle 20938) 


BIRMINGHAM OFFICE : PICCADILLY ARCADE, 105 NEW ST. (Midland 0464) - DUBLIN OFFICE: 21 MERRION SQ. NORTH 
(Dublin 66024) 
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“‘Weli . . . busy enough trying to 
line up supplies.”’ 


‘| know, it’s a bit like that, these 
days. Still, some things are 
easier... twist drills, for instance.”” 


“Oh! .. . twist drills... | never 
bother to line them up at all — 

Monks & Crane carry such phenomenal 
stocks." 


‘Fantastic, isn’t it? Get 
anything from stock. 
Why, only the other day...” 











BRITAIN’S FOREMOST DISTRIBUTORS 





MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office : Head Office: Manchester Office: 

295 EUSTON ROAD | STANHOPE STREET | MANCHESTER OLD ROAD 
LONDON, N.W.I| | BIRMINGHAM, 12} RHODES, MANCHESTER 
Tel: EUSton 5311 (3 lines) Tel: Calthorpe 1381 (5 lines) Tel: Middleton 3654 (3 lines) 
Grams: Emancee, London | Grams: Emancee, Birmingham Grams: Emancee, Middleton, Manchester 


SM/MC773b 
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The Trostre Works 
of 


The Steel Company of Wales 
Limited 

are now in production of the 

highest quality continuously 


rolled,cold reduced Tinplate. 
Tinned Electrolytically or by 
Hot-dip 





HOME SALES EXPORT SALES 


RICHARD THOMAS & BALDWINS LTD. RTSC EXPORTS LIMITED 


47 PARK STREET, LONDON, W.1. 47 PARK STREET, LONDON,W.1, 


” 
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PARTICLES WANTED.. 


WE WILL COLLECT. Too small to be seen, too small to 
be stopped by ineffective filters, but nevertheless able to 


carry out vicious attacks on vital points. 





It was to beat these enemies of durability that we 


developed the special plastic impregnated paper filters and 


as a result, they really do possess... . 





REGO. TRACE MARK 


MICRONIP Od FILTER 
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We make 
GUWIC 068 





The numerous criti- 

cal stages in making 

good clutch discs are our 

exclusive worry. If there 

were ten times as many the fact 

would remain that you, the user, 

are interested only in the final result. 

But because you may sometimes wonder why DON- 

DEPOTS AT FLEX Clutch Discs are just that little bit better, we are 
ae taking you behind the scenes . . . Here, we are making 
BIRMINGHAM 4 ... Aston Cross 1447 sure in the drawing office that we are in step with 
BLACKBURN 658! 


BRISTOL 27214 
CARDIFF 27026 thing to do? Precisely ... the pains which we take 


the most modern developments in design. An obvious 


pecan “ over even the most obvious things mean that_you can 
CHESTER ‘ 21280 ‘ 
COVENTRY Coventry 64914 always be sure of DON-FLEX. 
EDINBURGH | Central 4234 

EXETER 3813 

GLASGOW C.2 Central 4595 

HULL Central 52072 

LEEDS 3 ve. -20664/5 

LEYTON Leytonstone 6068 

LIVERPOOL | Royal 1251 and 5202 

MANCHESTER 3 Blackfriars 0596 


NEWCASTLE-ON-TYNE 2 
27142 and 27942 


NOTTINGHAM 43646 
SHEFFIELD | ... 25529 
SOUTHAMPTON : 71276 
STOKE-ON-TRENT ... 44021 
WIMBLEDON 4248/9 


Republic of Ireland 
DUBLIN, 35 Westland Row 66597 


=aapaae to be gare 





a \ 
5 rt SMALL & PARKES LTD MANCHESTER 9 


LONDON: 76 VICTORIA STREET, S.W.| DF/8 


PROOUCT 
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HERBERT 


ALL-ELECTRIC 
DRILLING 
MACHINES 


FOR HIGH-PRODUCTION 
DRILLING OF HOLES FROM 
THE SMALLEST, AT 18000 r.p.m.. 
UP TO 1din. 


WIDE RANGE OF STANDARD 
MACHINES AVAILABLE. UNIT 
CONSTRUCTION ENABLES SPECIAL 
MACHINES TO BE BUILT UP TO 
SUIT ANY SPECIFIC WORK 


EARLY 
DELIVERIES 


TYPE V THREE SPINDLE 
FITTED WITH ONE GEARED 
AND TWO PLAIN SPINDLES 
AUTOMATIC REVERSE FOR 
TAPPING IS FITTED TO THE 
LEFT-HAND SPINDLE. 


TWO TYPE C TOP COLUMNS 
MOUNTED ON A_ FOUR- 

SPINDLE BASE. LEFT-HAND 

COLUMN IS ADJUSTABLE AND COMBINATION OF TOP 

A TELESCOPIC CONNECTION COLUMNS MOUNTED ON 

WHICH ENABLES SPINDLES Ra gee is tere 

TO BE FED SIMULTANEOUSLY ‘adel 

iS FITTED BETWEEN THE TYPE H THREE-SPINDLE 


SPINDLES. ALFRED HERBERT LTD BENCH 
COVENTRY 
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HYDRAULIC 
DYNAMOMETERS 


are made in a wide range of sizes from small Dynamo- 
meters to complete Engine Test House equipment. 


A lifetime’s experience has brought improvements 
and refinements which make our products the 
accepted standard of B.H.P. measurement. 


Illustration shows a Froude Dynamometer at the works of 
Messrs. Mackay Industrial Equipment Ltd, 


4 ‘Froude’ are registered Trade Marks of the Company.) 


HEENAN & FROUDE LIMITED 
WORCESTER ENGLAND 
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PATTERN 
FOR PROSPERITY 
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x The automobile industry has made a remarkable response to the country’s call for 
increased output. In five years production has been dcubled, and this in spite of material 
shortages, lengthening deliveries of new equipment, and plant extension restrictions. 
A very important contributing factor to this increased productivity has been the wider 
application of Wimet carbide tools for the hundred-and-one machining operations 
which go to make the modern motor-car. 


WICK MAN of COVENTRY 
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The LAYRUB PROPELLER SHAFT is widely used in the 


transmission systems of cars, commercial vehicles, passenger 
transport vehicles, tractors, diesel railcars, and many others 


It provides a perfectly smooth drive owing to the absence 
of metal-to-metal contacts; no lubrication is required, 
therefore, little maintenance. 


The illustrations show, Fig. !. the Layrub Shaft installed 
Fig. 2. and Fig. 3, 


extensively by 


on a jowett ‘Javelin’ car, 


typical 
installations used very 








the leading 
Commercial Vehicle manufacturers at home and 
abroad. 


Write us for technical catalogue which 


we shall be pleased to mail you, 
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The LAYCOCK-de NORMANVILLE OVERDRIVE is a_ self-contained unit % 


fitted to the rear of the gearbox (Fig. 1). It provides the so-much-desired 
extra high gear. (On a well-known make of car with a top gear ratio of 


4.625 to |, the overdrive raises it to 3.6 to lI). 


On this particular make of car the overdrive is engaged instantaneously 
by the mere finger-tip movement of the gear lever, from top to overdrive, 
(Fig. 2 shows normal top gear position, Fig. 3 overdrive), and without move- 

ment of foot controls (Fig. 4). Full power is continuously transmitted, the 


operation being immediate, effortless and indetectable. 


Control of this overdrive can be arranged in a variety of ways, by direct 
mechanical linkage and manual operation, or by electrical centrifugal governor 
and/or soienoid to give automatic engagement, with provision for over- 


riding control by the driver. 


Technical leaflet describing the complete operation of this overdrive will 


be gladly mailed you on request. 














ACCURATE SPEED CONTROL 
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} Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
}) resulting in a high degree of accuracy. 
iT > E 
They are used on diesel engines and petrol engines, and are available for 


other speed control applications. 
Iso-Speedic governors can be supplied which give control within 0.3% 
and are used on generators for radar and television. Other Iso-Speedic 


governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


lso-Speedic 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 























take 
unnecessary 
FisKs... 


Boy 

< IT looks a ‘natural’—a rare and 
golden opportunity; but see the trouble it causes this 
near-sighted naturalist. Yet it’s so easy to be misled 
by appearances—every day someone or other is 
finding himself on the horns of a dilemma through 
leaping before he looks. Not only light-hearted 
butterfly hunters, but hard-headed business men— 
it’s just as easy to be led astray in the factory as in the 
field. You take a leap in the dark, for instance, every 
time you buy important components of uncertain 


ww Masrn AA —— 
F, wn 
fs 


WW rrr (raviv 


quality. And speaking of leaps, let’s talk about 
Springs... 


WARNING TO MANUFACTURERS : You take unnecessary 
risks whenever you buy ‘cheap’ springs of uncertain quality ; 
low initial outlay will never balance the ultimate harm they 
may do to your product, your prestige and your purse. When 
you specify “Springs by Salter’’ you're certain of getting top- 
flight quality —quality that cuts out risk and guarantees years 
of highly-efficient, dependable service. Only the best—of 
materials and workmanship—is good enough for SALTER. 


INSIST ON QUALITY 
Buy SALTER of course 


Est. 1760 


wes fT BROMWtICH 
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SIMMS MOTOR UNITS LTD 
OAK LANE - EAST FINCHLEY - LONDON N.2- ENGLAND 


Telegrams: Simotunit, London 


Smee’s 1529 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


= 


aaa) 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 
Tapered roller bearings (with detachable 
cones on the larger sizes). 
Double bearing support to rocker shaft. 
; End-location adjustable. 
THE ‘MARLES 
DOUBLE-ROLLER 
GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 
paviieneas every ‘ype Trunnion or spigot mounting alternative 
of chassis. =_— 
on heavy types. 


Larger angular movement. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 
phone: LUTON 2662 (4 Lines). Telegrams: ADAMANT, PHONE, LUTON 
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VAUXHALL RELY ON.... 


SPECIALS 


FOR IMPROVED 
PRODUCTION AT 
LOWER COSTS 


<> JAMES ARGHDALE & CO.. LTD. 
BIRMINGHAM 16 ENGLAND 


SOLE AGENTS . ALFRED HERBERT LTD.. COVENTRY 
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DISTRIBUTORS OF MATERIAL 
iN BULK FOR GT. BRITAIN 


J. A. NORDBERG LTD. 


47%, QUEEN VICTORIA STREET, 
E.C.4. 








‘SILVER FOX... “he_ metal of the age 


Motor vehicle components and fittings made 


of Stainless Steel cause no anxiety to the owner 
the surface can never wear or peel off; the metal is 


vietnam Stainless right through. There is no need to polish; 
STAINI ESS just a wipe with soapy water and they come up 
— right and unspotted for the whole life of the car. 

STEEL When the nation’s needs permit, “Silver Fox” will 


be available to the discriminating motorist in ever- 


INCcreasing quantities, 


our photograph 7 ourtes) of the Ford Motor 
npany. Steering Wheel by courtesy of not Breeden Limited. 





. SAMUEL FOX & COMPANY LIMITED 
Associated with The United Steel Companies Limited 


STOCKSBRIDGE WORKS <: Nr. SHEFFIELD * ENGLAND 
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the Perfect Cy] 
¢ Perfect Cy linder Iron 





<M) {Yo THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS. 
oe 
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THE BEST BRAKES IN THE WORLD 


HYDRASTATIC 


DISC BRAKE 


INCORPORATING PATENTS LICENSED FROM THE DUNLOP RUBBER COMPANY 


GIRLING LIMITED: KINGS ROAD - TYSELEY -BIRMINGHAM: II 











BUSES & COMMERCIAL VEHICLES 
A ent 


NATOMIC 
MILEAGE” CONTROLLED LUBRICATOR 


y (i ) Aj, 
4 ag er ; Backed by 


Tecalemit design 












Fitted to new Public 
Service Vehicles as 
standard equipment. 


Recess gi 
quantities of oil fp 


to each point. © 
P Zs 


<a 






and service. 










~ Adequate and con- 

( sistent lubrication 

ensured throughout. 
ap 
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A, po fs 
LS 


to fleet 
conversion. .«& 


Ps 
/ The outcome of 


over 20 years 
_ experience. 


=, 







f . 
2m , Se, ye . 
f All 40 main p \ 
points lubricated > tia a" ee , 
individually. = ‘ \ 2 el-lubricate 
sie Oil fed l pump requiring 
i Lubrication carried ( under high ‘a attention. 


out on a definite Ye ee ae = 


eon NS 
TECALEMITr 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 


T300 
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Taking up dust wherever it goes, the Hoover “Dustette” does 
its job, efficiently and hygienically. In workmanship and materials 


it reflects the highest quality, down to the very screws. And here’s 
where we take a bow. Because they measure up to Hoover-high 
standards Linread screws are used in all Hoover products. 
Why Linread — because intensive metallurgical research and strict 
control in manufacture ensure that our serews are as good as 
screws can be. Hoover is only one of many household names 
with whose products we are proudly associated. Like the buyer 
of a Hoover cleaner, these manufacturers are discriminating 
in their choice. They will have nothing but the best, 
and for all types of small fasteners that is inalaniiiiediliine 


synonymous with Linread. il ectite af ee 
highest quality to hold 


We supply 


together the products 


erPaas | 


LIMITED Our specialists are 


always at your service 





to advise and assist you 
with your own particular 


problems. 





LINREAD . STERIL WORKS COX ST. BIRMINGHAM. 3 
| URS « K Z 
YZ, L SK 


AUTOMOBILE ENGINEER, November 27, 1952 








Sr a and fico 


GASKETS, JOINTS, 
WASHERS 
AND SHIMS 


Coopers’ Engineers with the wealth of 
44 years of Gasket manufacture and 
research behind them, are available for 
consultation on all sealing problems. 


C 0 0 P t R 5 MECHANICAL JOINTS LTD. 


LIVERPOOL PRGA SD op b00 6 H.- 68 6 tee 
Beg 22373/§ © *. @hoot ABE R'GAVE N NOY: MO 
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Has a fastening job put you 


‘on the spot”? 


Why do thi rrying when we've already done it for you? 

Dot Fastener re made in a great variety of designs for a prodigious 
number of jobs—including yours probably. [If not. our unique 
experience of fastening one thing to another will quickly tind an 


answer. It’s a sure way out of a problem to 


fasten Cn the 


CARR FASTENER CO 
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; The thread is 
| standard to your 
| requirements it’s the 
| STAYING PUT 
| POWER 
that counts 


These photographs reproduced by courtesy of the 
Rover Co. Ltd., show Philidas nuts in position on a 
sectioned chassis section of the Rover car. Like many 
other leading motor manufacturers, the Rover Co. 
use Philidas nuts because : 


@They are immovable except with a spanner. 


@Their efficiency is unaffected by heat, vibration, 
oil contamination or by repeated applications 


hme self-locking nuts 


@They are manufactured entirely from metal in one 


piece, and in all the usual thread types. STAYING PUT on the 


An advisory division including personal repres- Ohe of Mi ritains Seve Cects 


entation by skilled technicians is at the service of 
— Full information about this organisation 
will 


be sent immediately upon request to PHILIDAS DIVISION OF WHITEHOUSE INDUSTRIES LIMITED 
Midland Area Office: FERRYBRIDGE - KNOTTINGLEY 
YORKSHIRE 


oe oD - Cover &: Telephones: Knottingley 320-1-2-3-4 
Telephone : Coventry 60457 Telegrams: Whitehouse, Knottingley 
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COVENTRY MOTOR FITTI 





RADIATOR MAKER 
to the Motor Trade 


The Coventry Motor Fittings Co., Ltd., known 
more familiarly in the trade as CMF supplies annually 
a large quantity of the radiators used in leading 
British cars and commercial vehicles. Over a period 
of 50 years an unrivalled experience of cooling design 
problems has been built up, and the specialised equip- 
ment and production processes devised for large scale 
output of these exacting components are unique. Our 
Design Dept. is able at any time to put forward a 
suitable type of radiator or allied equipment for your 
special requirements. An enquiry to the address below 
will bring a qualified technical representative to take 


full details. 


COVENTRY MOTOR FITTINGS CO. LTD., COVENTRY 
Tel. Cov. 3144-5-6 
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‘“ T wish I could 
show you ALL the clips 
we make at 


TERRY'S” 


. . . and here are three 
** specials” 


rprise—CLIPS in every possible shape Three really popular 
7 clips. Nos. 80 and 81 


You’d have a su 
come $” to 2” from 


and size, CLIPS in steel, bronze, stainless, plated, etc., 
stock. No. 300—an 


CLIPS for every trade under the sun... . and if you exceptionally good 
drawing board clip— 


want a clip made to specification TERRY’S Research costs 5,- a dozen (inc. 
p.t.), from stock. 


Department is there—ready and willing to give you 


the benefit of 96 years’ experience. 


am |——Want to know all about springs ? 
pags 
ad Here’s a book packed with spring know-how from cover to 
ts kind today. Post free 12 6. 











cover — the finest 


HERBERT TERRY & SONS LTD., REDDITCH - LONDON - BIRMINGHAM - MANCHESTER 


Sole Makers: 
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MESS OF CENTURIES 


The progress of our country — 
summed up by the Right 
Honourable Clem Attlee as 
‘the Mess of Centuries’—shows 
few more deplorable examples 
of Free Enterprise than the birth of this wretched firm. 
Having devised a power tool ‘ome 60°, lighter and smaller 
than anything previous, the Brothers Desoutter found that 
established toolmakers took little interest in it, describing 
it, indeed, as “ an ingenious toy ”’. 
In a more advanced Society where Officials Know Best 
(vide “The Socialist Case”, bya Mr. Jay curiously enough) 


the matter would no doubt have ended in some 





Ministry of Inventions with a dossier marked : TOOLS 
POWER SMALL DESOUTTER CORRESPONDENCE IN CONNEC- 
TION WITH PASSED TO YOU PASSED TO YOU PASSED TO 
YOU FILE... FILED. 

Fired, however, by persona] enterprise (and piqued 
by the ‘ingenious toy’ smear) the Brothers Desoutter 
emptied their money boxes, borrowed 3/- from the milk- 
man, extracted 5/- from the gas meter, and set up on 
their own. There follows a sorry tale of tools made and 
sold all over the world in ever increasing numbers and 
(oh! the shame of it) with profit. It is an Inspiring Thought 
— is not it ?—that in the six short years following the war 


that sort of nonsense was being got well under control. 


Desoutter Power Tools Increase Production 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.?. 
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TELEPHONE : COLINDALE 6346 (5 LINES) 


TELEGRAMS : DESPNUCO, HYDE, LONDON. 
Cac 236 
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COIL AND 
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LAMINATED 
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OPRINGS 


RUBBER 
SUSPENSION 


THE BRAMBER ENGINEERING CO. LTD. 
SPRINGBOK WORKS * WATERLOO ROAD - CRICKLEWOOD - LONDON ~ N.W.? 


Coils from centreless ground bars - Crack detection - Shot Peening 


FACTORIES: GLASGOW - SOUTH WALES - DEVON 
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12,000 miles 
across the 
United States 
and Canada 
without any 
mechanical trouble 


We are pleased to 
say that the 3 London 
Transport buses (2 
A.E.C. and 1 Leyland) 
shown on the right, 
taken at the time of 
the New York Civic 
Ceremony, 


are fitted with 


cH [WESTINGHOUSE] @ 
AIR BRAKE EQUIPMENT 


Photo by courtesy of 
British Travel & Holidays Association 








WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82 York Way, King’s Cross, London, N.I. 


Sales Agents for Road Transport Undertakings :— 
EQUIPMENT & ENGINEERING CO. LTD., 2-3 Norfolk Street, Strand, London, W.C.2. 





36 AUTOMOBILE ENGINEER, November 27, 1952 





BEYOND THE HORIZON.™® 


Designers are seeking new alloys from the metallurgist in order 
to develop higher speed transportation. 


Higher speed calls for materials having greater strength in 
lighter sections, often with little or no sacrifice in toughness. 
Molybdenum will contribute vital properties to the improved 
alloys which will certainly be developed for the future. 


Climax furnishes authoritative engineering dataon Molybdenum 
applications. 


“-MOLY~ 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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In every field 
of engineering 


NON-FERROU 


CASTINGS 
are known, used 
and esteemed 
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VANDERVELL 
Thin Wall Bearings 


SERVE ALL BRANCHES OF THE 
ENGINEERING INDUSTRY 


a 
wa 





> 


ee ol 


L@ ©) VANDERVELL 


THIS MARK 
A iisiitee PRODUCTS LIMITED 
PRODUCTS 


WESTERN AVENUE PARK ROYAL LONDON W3 





: | mal’ iia 
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MATERIALLY | 
REDUCES 7. 
MACHINING + 
TIMES 

AND 

COSTS 





‘*The fine finish 
obtained with Sulfloid « 
straight cutting oil ®& 
permits a minimum of 

stock to be left on the 


gear for subsequent grinding ,} 


operations.” 
Say Messrs. Gear Grinding Co. Ltd. 
Photograph by courtesy of 


eek The Gear Grinding Co. Ltd. 
Shirley, B’ham. 


A constant pinion shaft cut for Jaguar Cars 
on a Maxicut 2A. 


Material: EN 39B - -_ 85 tons tensile 
26 teeth - - - 10°86 D.P. 
23° helix 





| 
| 


™ CAMBER) CHEMICAL CO. LTD. | 








11A ALBEMARLE STREET, LONDON. MAYFAIR 6161/2/3 
Works: LONDON (Phone: EAST 1788) WOLVERHAMPTON (Phone: 22591) BATLEY, YORKS (Phone: BATLEY 1271) 
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THE FINEST 


MALLEABLE 


Ley’s ‘Black Heart’ malleable castings are being used more and 
more for important parts where strength and rigidity must be 
combined with ease of machining. The illustration shows a 
front hub 12%” outside diameter, for a commercial vehicle. 


LEY’S ‘BLACK HEART’ LEY’S ‘LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 


Elongation : 18°, Elongation: 6% 
Yield Point: 16 tons p.s.i. Yield Point: 21 tons p.s.i. 
Tensile Strength : 24 tons p.s.i. Tensile Strength: 35 tons p.s.i. 


We offer your designers the full collaboration of our engineers. 
LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


STRENGTH & RIGIDIT. 


























BOUND BROOK POWDER METALLURG Y 


Knowing 
the ins and outs 2 


Powder metallurgy brings a new technique to the production 
of small structural and machine parts, often at lower cost with 
improved performance. Bound Brook sintered metal parts are 
the result of engineering knowledge, precision die making and 
specialised experience of compressed metal powders. 

We shall be happy to advise you whether your parts can be 
produced in this way — whether the shapes required can be 
formed in dies permitting the necessary pressure to produce 
the correct density, etc. There are limitations, of course, but 
where powder metallurgy can be used it quickly justifies the 
change over from conventional methods. Send for leaflet 


‘* Sintered Components by Powder Metallurgy.” 


SINTERED METAL PARTS 


Pg0UND BRO BR ce 
BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 


Telephone: Lichfield 2027 - 2028 


(A Birfield Company) 
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iN CAST IRON 


Exhaustive tests at high speeds and production 
and use over a long period have proved the 
suitability of Darcast Flywheels in high duty 
cast iron for petrol and diesel engines and 
for compressors. Long specialised experience 
ensures homogeneity in the castings which is 
necessary to obtain uniform density with perfect 
balance, while the machining faces are free from 
hot-crazing and suitable for friction clutch 
operation. Our current production covers a 
wide range 7°-24" diameter and 8 - 300 Ib. 
weight in irons with a tensile strength of 
15-24 toms per sq. in. Strict metallurgical 
control maintains the high quality of the material 
and advanced methods of mechanised production 
keep the cost of castings at the minimum. An 
interesting new leaflet is available on request. 
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DARTMOUTH AUTO CASTINGS LIMITED 


SMETHWICK 40 BIRMINGHAM 4. 
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- *CARMET 


COPPER GARBON 


+ oe + engineérs with foresight have been quick to 


appreciate the advantages of CARMET*, and everywhere, Ww 
more and more, they are specifying this material. Combining sleeves 
the strength of metal with the self-lubricating —_-erties of ee 
Carbon; there is extremely low wear rate, a favourable co- bearings 
efficient of friction and good resistance to high temperatures. aS 


he moncAN CRUCIBLE 
COMPANY j LIMITED 
BATTERSEA CHURCH AAD, LONDON, S.W.11 Engineers 4 
Telephone: Battersea 8822. Telegrams: “Crucible, Souphone, London,” bong p reciente arta 
* CARMET is a Registered Trade Mark of The Morgan Crucible Company. 
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Wh ggg 
Bolts, Nuts, Rivets, Screws, 
Studs & Washers in all metals 
and threads e Pressure Gauges 
Reducing and Relief Valves 
ri Steam Traps, Cocks and Valves 
for every service e Ground 


“pevsonal Flat Stock « Lifting Tackle, Ball 


& Roller Bearings, Transmission 
Equipment e Machine Tools 


‘ 
SOWURK, ae e¢Ferrous & Non-Ferrous 


Tubes and Fittings e Pumps 











ePlumbers Brassfoundry. 


WE ARE ALSO EXPERTS IN NON-STANDARD 
SPECIFICATIONS AND SHALL BE PLEASED 
TO RECEIVE YOUR ENQUIRIES. 


hae bas Walkers / 


cL... Personal service means that your call is handled 
immediately by someone who can not only take all 
your instructions, but is ready and technically able to 
offer practical, helpful advice. 
Official Stockists 


FISCHER a si 
BALL AND M.W. WALKER & STAFF LTD. 

ROLLER BEARINGS ENGINEERS MERCHANTS 
IBEX HOUSE MINORIES LONDON E.C.3 


Phone: ROYal 8191 (10 LINES) °*Grams: Makerlaw, Ald, London 
MIDDLE EAST BRANCH . BAHRAIN, PERSIAN GULF 
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F ate Ftoduction 


MESSRS. EWARTS LTD. 


DUDLEY 
WORCESTERSHIRE 


wi 


H. w. WARD & CO. LTD 


SELLY OAK =) BIRMINGHAM 29 
TELEPHONE \.4Y = SELLY OAK 1131 


WS8IA 
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Ch wire lili 


The high rates of output and the degree of accuracy obtainable on the Churchill 


’ 


‘‘Fulcro-Sizer’’ Automatic Plain Grinders are a revelation even to those 


accustomed to producing fine tolerance work on a manufacturing basis. 


CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, MANCHESTER 


Export Sales Organisation : Home Selling Agents 
Associated British Machine Tool Makers, Limited, London, Branches and Agentse Charles Churchill & Co. Limited, Birmingham and Branches. 


PRECISION plus PRODUCTION 
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meet the boys e o e Some of 
our customers tell us they don’t know how many types 
of Totally Enclosed Worm Reduction Units we make. 
Well! Here they all are. The big fellow at the top is our 
Underdriven (Standard) Worm Reduction Unit—. 
comes in any size from 3” to 24” centres and ratios from 
5/1 to 701. Then, first on the left below, our Over- 
driven W.R.U. — same range of centres and ratios but 
with driving shaft at top. Little Tich is our F. Type for 
fractional horsepower — 3 sizes: 1}”, 13”, and 23” 


centres each with 3 different relative positions of the 


JOHN HOLROYD AND COMPANY 





LIMITED 


input and output shafts. It may be mounted with the 
feet in any plane. The fat flat chap is our Vertical Type— 
same range as the Standard, but with a vertical wheel 
shaft that can be extended above or below the box. And 
last but far from least, our Double Reduction Unit for 
ratios up to 30001. Tough looking lot, aren’t they! 
Tough, hard-working and reliable as a bevy of iron- 


jawed bank managers. 


Holroyd Gear Reduction Units 


LANCASHIRE 


CRCI45 


MILNROW 
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hoto by courtesy of 
STANDARD MOTOR CO. LTD 


Tapping a Standard Vanguard 
cylinder block. Photograph 





shows a multi set-up of forty-five 
Taps x working simultaneously. 


% Only the most reliable Taps could be 
used for this job—Harris, of course. 





meet the boys. . . someof 
our customers tell us they don’t know how many types 
of Totally Enclosed Worm Reduction Units we make. 
Well! Here they all are. The big fellow at the top is our 
Underdriven (Standard) Worm Reduction Unit— 
comes in any size from 3” to 24” centres and ratios from 
5/1 to 70/1. Then, first on the left below, our Over- 
driven W.R.U. — same range of centres and ratios but 
with driving shaft at top. Little Tich is our F. Type for 


fractional horsepower — 3 sizes: 13", 1{", and 24” 


centres each with 3 different relative positions of the 


SOHN HOLROVYO AND COMPANY 
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LIMITteo 


input and output shafts. It may be mounted with the 
feet in any plane. The fat flat chap is our Vertical Type— 
same range as the Standard, but with a vertical wheel 
shaft that can be extended above or below the box. And 
last but far from least, our Double Reduction Unit for 
ratios up to 3000/1. Tough looking lot, aren’t they! 
Tough, hard-working and reliable as a bevy of iron- 


jawed bank managers. 


Holroyd Gear Reduction Units 


LANCASHIRE 


CRCI45 


MILNROW 
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‘ GROUND THREAD TAPS 





Tapping a Standard Vanguard 


cylinder block. Photograph 


shows a multi set-up of forty-five 





Taps x working simultaneously. 






hoto by courtesy of 
INT) aaa é 
STANDARD MOTOR CO. LTD iS % Only the most reliable Taps could be 
— used for this job—Harris, of course. 
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Moulded Brake Linings 
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STILL FOREMOST 


HE name CAPASCO has been permanently associated with the 

development and perfection of Heavy Duty Moulded Brake 
Linings right from the start. CAPASCO pioneered the way, and is 
still leading this highly specialised field. CAPASCO Moulded Brake 
Linings are daily proving their efficiency and reliability under the 
most arduous conditions and in all forms of Transport. 


Press Moulded Homogeneous +> Uniform Wear to ‘Wafer’ 
Structure Thickness 


High Mechanical and Impact 
Strength 

Rapid ‘Wet’ Recovery 
Extreme Resistance to Suitable for Medium and Heavy 
Frictional Fade Duty Application involving 
Dimensional Stability High Temperatures 


Impervious to Oil and Grease 


Non-Abrasive to Brake Drums 


LAPASL: ese 


BRAKE 


sal Ut Sewtce LININGS 


114-116 PARK STREET > LONDON W.1 


Phone : GROSVENOR 6022 P.B.X. Grams: “INCORRUPT, LONDON” 
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The 1925 Au 
Silentbloc Bearings 


a fitted in 1927 


o— ©) 


with the unlubricated 


bearing, Silentbloc maintain the lead in the 


design and manulacture of Flexible Compon- 


ee 


ents for the Motor Industry 


VICTORIA. » GARDENS, LONDON, W.1! PARK 9821 
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Honing C yegpment 





Medel We. A 


ACHIINE 





(Range : 4” to 2” dia.) 


An indispensable tool for all engineers who are 
interested in accuracy and surface finish. The 
Model MA Precision Honing Machine enables limits 
of 0001” or better to be maintained on a produc- 
tion basis, using unskilled labour. Errors of ovality 
and taper are removed and surface finishes of 

1 micro-inch are readily obtainable. 


The Wet Honing Attachment which 
can be fitted to the standard Model 
MA Machine ensures faster cutting, 
improved surface finish, increased 
stone life, cleaner operation and 
honing fluid economy. 


The well known Delapena range of 
External Hones enables the same 
degree of accuracy and surface finish 
to be obtained on external surfaces. 


DELAPENA & SON LTD., ZONA WORKS, CHELTENHAM, ENGLAND 





Telephone — Cheltenham 53866-7-8 
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HIGH SPEED STEEL 


Biack annealed Bars and Forgings in all grades including 14°., and 18° 
Tungsten, 5°, and 10°, Cobalt qualities for Milling Cutters, Reamers, 
Broaches, Form Tools, etc. 

14% and 18% Tungsten Drawn or Ground Drill Rods for Twist Drills, 
Centre Drills, Taps, etc. 

14% and 18%, Tungsten qualities in the form of annealed wire in coils for 
Heat Resisting Springs, etc. 


14° and 18°, Tungsten qualities, in the Drawn Condition in coils or 
short cut lengths for Welding Rods. 
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IS WATCHING OUT FOR YOU 


But don’t be alarmed, F.B.I. in this case stands for Ferodo Batch 
Investigation — and it’s your interests that are being watched. 

From every batch of Ferodo friction materials, samples are taken and 
ruthlessly tested for efficiency and durability. On the M.I.R.A. Track (of which 
Ferodo Limited are one of the largest users) the final and practical proving of the finished 
product takes place. All this, and the ceaseless experimental work in the Ferodo Test House, 
ensures that Ferodo friction materials maintain their high standard of reliability, efficiency 


and durability that makes them first choice for safety all over the world. 


We freely and cordially invite British and Overseas Automobile Engineers 
to make full use of the Ferodo Test House. 


FERODO 


BRAKE & CLUTCH LININGS 


FERODO LIMITED CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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This component, a steel 
forging hardened to 
Rockwell 58° Scale‘C,” 
was plunge ground on 
four diameters in only 
8 seconds, whilst the 
redressing of the grind- 
ing wheel was accom- 
plished in S$ minutes 


thetual grinding Time B sees! 


PB we? 


In common with other leading automobile manufacturers, the Ford Motor Co., (Canada) Limited 


employ only the most modern production methods. Amongst their tools is this Newall 10” x 24” L.A. 


Grinding Machine. With this machine, all 
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diameters of Gear Transmission Countershafts can be 
ground at one plunge—the actual grinding time taken 
being only 8 seconds. The L.A. Grinding Machine has 
proved to be the right tool for high and economic outputs. 


(gear Transmission courtershaft 





On the Triumph Mayflower the Standard Motor Co. Ltd. 
have saved labour and material costs by using 168 Spire 


Speed Nuts per car. Spire is the name. Speed is the reason. 


Spire Speed Nuts make faster, easier assembly — and that 


means saving. But not saving at the expense of performance. 
Far from it. These self-locking fasteners are functionally 
better than the old methods they replace. Each fastener 


saves 50 75% on weight of materials used 


pire 


114SNU Spire Speed Nuts are 
used to ure Steering Column 
k *t; Door Vent 


Das ‘ray ; Loud 
speaker Attach Fascia Tray 
Cover; Steering Column Bracing 
Bracket; Heater Blower 
Bracket: Trafficator Attachment; 
Bonnet Support Bracket; Driving 
Sun Visors; Drain Channel 
Vent; Door Fittings; 
Quarter Fittings; Rear 
Bumper Valance; Accelerator 
Pedal Bracket 


42 SNJ Spire Speed Nuts are used 
to secure Radiator Shell; Steering 
Column Sealing Plate; Steering 
Column Blanking Rubber; Heater 
Blower Attachment Plate; Heater 
Blanking Piece; Bumper Valances; 
Heater Duct; Dash Cover Plate. 


5 SNP Spire Speed Nuts are used 
to secure Radio Loudspeaker 
Board; Speedo Trip (Slave). 


7 SFP Spire Speed Nuts are used 
to secure Mayflower Badges; Door 
Armrests; Accelerator Pedal 
Bracket (to Dash). 


SPEED NUTS fastest things in fastenings 


SIMMONDS AEROCESSORIES LTD., Byron House, 7-8-9 St. James’s Street, London, S.W.1 


Enquiries to: 


Head Office & Works: Treforest, Glamorgan. 


Also Birmingham, Stockholm & Melbourne 


CRC 268 
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Interesting 
. . . but tough 


Heat-resisting steels are tough and not easily 
deformed even at high temperatures. Dies for 
drop-forging the elaborate shapes of gas turbine 
blades have a pretty hard job of work to do. 
Above are dies being machined at Doncasters 
on a profile copying machine. The lower illus- 
tration shows the beginning of marking-out a 
die block for the drop forging of connecting 
rods. 

Doncasters not only forge and make their own 
dies for drop forging, but supply die blocks to 
the drop forging trade. 


DANIEL DONCASTER & SONS LTD., SHEFFIELD 


FORGINGS DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 





‘DONCASTERS. © 
778 DD 
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The manufacturers 
of components and 
accessories form a 
potent and integral 
force in a great exporting 
industry. As such, Rubery 
Owen and associated companies 
of the Owen Organisation serve the world. 
We come in on the ground floor. 
Continuous success of the 
British Motor Industry 
gives us pride 
in our own 


job. 


RUBBERY OWEN COMPONE Rw Ts 
Car « Bus * Truck « Caravan. Rubery, Owen & Co. Ltd. Darlaston, South Staffs. 
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OVER ONE MILLION EATON TWO- SPEED AXLES IN TRUCKS TO - DAY 








LONGER VEHICLE LIFE - LESS ENGINE WEAR 
LOWER OPERATING COSTS ~ FASTER TRIPS 


GIVES AN OVERDRIVE IN EVERY CEAR 


LOWER MAINTENANCE COSTS 






REDUCES DRIVER FATIGUE 


ECONOMY OF FUEL ~- - 











| 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A E.N.V. ENGINEERING CO. LTD., LONDON, N.W.10 - RUBERY OWEN & CO. LTD., DARLASTON 
VICTORIA ROAD, WARRINGTON, ENGLAND 


Registered Office: 25 VICTORIA STREET, LONDON 5S.W.1.. ENGLAND 

















Focus on Road Safety 


RUBBER 
SURROUND 


FIXING 
SCREW 


In the campaign for safety on the road, increasing 
attention is being focussed on the need for a higher 
standard of rear lighting on commercial vehicles, 
and C.A.V. have produced a new large diameter 
combined rear light and stop lamp. This latest 
contribution to safe driving is designed for long 
range visibility, to eliminate failure even under the 
most rigorous conditions of usage, and to give 
ease of installation. 


3% in. red light for outstanding visibility 
Twin tail light bulbs in parallel 

High power stop light with bulls-eye lens 
Good illumination of number plate 
Weatherproof, dirt-proof, greaseproof 
Rubber covered for protection 
Waterproof cable entry 


Fully complies with S.A.E. requirements. 








Fuel Injection and Electrical Equipment 


Coa tL I MITE OD, 





ae 1 ON, ON D Oe W:. 3 
® 174-503 
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TOLEDO 
WOODHEAD 
SPRINGS 
LIMITED 





Torsion Bars & Heavy Coils ES 











AND OF 
COURSE MILLIONS 
OF KANTLINK' 
SPRING WASHERS 





Seat and 
Cultivator Springs 
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On virtually every British car— 


tis significant that Wilmot 
Breeden products are contributing increasingly 
to the good style and lasting 
dependability of Britain's 


new Cars. 








WILMOT BREEDEN 


LIMITED 


BRIS TOL 
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Rubber-bonded-to-metal mountings provide the most effective and economic method of damping 
vibration. But the design must be right and the bond beyond question. You can be sure of both at 
Andre where the technical service and production facilities of a company specialising in bonding and 


moulding rubber are at your service. Our Technical Department welcomes the opportunity to 


co-operate in the development of new applications of engineering rubber. 


Write for a copy of ‘‘ Elastomeric Engineering Examples’’—a photographic record 
A selection of Rubber- 2 

of the wide range of rubber and rubber/metal components produced by ANDRE. 
bonded-to-metal mount- 


ings and bump stops 
manufactured by Andre. «®, a 


a~ - : 


AND 
7 RUBE 



























This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8 10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 


filtering element can be replaced without disturbing pipe connec- 





tions. Sump oil is filtered on an average of ten times an hour. This 





means less motor wear and longer motor life —the objective of 




















every motor manufacturer. 














CLEANERS AIR SILENCERS CRANKCASE BREATHERS 
AR HEATERS FUEL PUMPS SPEEDOMETERS GAUGES 
STRUMENT PANELS Oil FILTERS : THERMOSTATS 


PARK PLUGS WINDSCREEN WIPERS ‘ DIE CASTING 





If you are — an yang net design, or a modification of an \C-DELCO DIVISION OF GENERAL 
existing one, take advantage of the facili 

x cpio thay maple ‘ MOTORS LTD., DUNSTABLE, ENGLAND 
We probably can save you hours of planning and experimentation. Write to the 
AC Technical Bureau, 54, The Butts, Coventry; or telephone Coventry 61747. 


and Southampton, Hants 
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BORN OF EXPERIENCE 
THAT TIME HAS PERFECTED 


SUPER OIL SEALS & GASKETS LIMITED - FACTORY CENTRE - BIRMINGHAM 30 
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VOCUUM & Git pressure 
servo braking systems 
for passenger & heavy goods 
vehicles - automatic & mechanical 
Chassis lubrication - vehicle 
hedting & ventilating systems — 
Still tubes for radiators - 
[.p. filler caps 








The long path to perfection 





» 
IN, 


~ 








il 
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On ly by practice and more practice until the neighbours bang on the wall will her 
piano playing approach perfection. It takes years and years, and there are no short cuts. And so it is also in the 
making of steel tube. For 25 years the men who make Tru-Wel Tubes have been practising their craft, learning 
new lessons, and getting nearer to perfection. Most users would call them perfect now. For all practical purposes 
Tru-Wel is completely uniform in strength, concentricity, wall thickness and composition. Whether supplied in 
straight lengths or manipulated to customers’ orders, it gives unfailing satisfaction to users of almost every known 


method of assembly. 


Tru-Wel Electrically Tru-Wel Stainless Steel Tubes 


Resistance Welded Steel Tubes In straight lengths 4” od to 2” o/din 

gauges 20 to 12, or manipulated to 

Supplied in straight lengths from $” 0/d = measure, are made from most Aus- 

to 4° o/d in gauges 22 to 6, or mani- __tenitic Nickel Chrome Steels and some 
pulated to your special requirements Ferritic Nickel-free steels. 





4 @ comeans TUBE PRODUCTS LTD., OLDBURY, BIRMINGHAM 
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IMPORTANT TO ALL CONCERNED WITH SURFACING 


How long would it take to 
hand scrape this. | 


lathe bed? 


YOU COULD DO IT IN 
A TENTH THE TIME 
OF HAND SCRAPING WITH 


THIS PRECISION MACHINE TOOL 


Hand scraping is an expensive and Jab- 
orious job, requiring considerable skill. 
Now—BRIDGES have mechanised the 
craftsman’s skill with the Portable Pre- 
cision Surfacer, a power-driven tool 
which not only gives results as good as 
the best hand scraping, but does so in a 
tenth of the time. The BRIDGES 
Lowe Surfacer quickly saves its cost 
even on small surfacing jobs, and is an 
invaluable time and labour saving tool 


in every engineering shop. 


A special handpiece is available for con- 
nection to the fiexible shaft in place of the 
grinder, for oil grooving, rotary filing, 





fettling, polishing, grinding, etc. 


@ Sole Plate grooved to reduce fricti: nd ensure positive 
contact between surface and work & 


@ Micrometer adjustment gives accurate ng to fine 
limits. Maximum depth of cut 5 


@ Delicately spring-loaded and balanced workhead ensures 
that the grinding wheel is clear of the v a when the tool 
is not in operation. 


Angle of contact between grinding wheel and surfacer 


adjustable from zero to 2. LOWE PORTABLE 


@ Standard 3” cup grinding wheel revolving at 6000 r.p.m. 


PRECISION SURFACER 


Ask your stockist for illustrated folder 


In case of difficulty write to : 
S. N. BRIDGES & CO. LTD., PARSONS GREEN LANE, LONDON, S.W.6. ’Phone: RENown 11778 
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A GIANT KIRKSTALL BOGIE 


GROSS VEHICLE WEIGHT 85 TONS TWIN 1/4’ TYRES 
WEIGHT ON BOGIE TYRES 35 TONS OVERALL WIDTH 10’ 3’ 


KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone : Horsforth 2821 
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Desert Grit 


The fleet of Thornycroft ‘‘ Mighty Antars” used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. 1 arry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
—specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 1s0 m.p.h., drive coaches and lorries up mountain passes, 
and now, their latest achievement, to keep a fleet of heavily laden ‘‘Mighty Antars” 


Ae £5) 


i 


rumbling across the desert 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET BURWOOD, E.13, VICTORIA, AUSTRALIA 
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Of high precision. 


HOFFMANN 


BALL AND ROLLER 


BEARINGS 


Over 50 years service | k — o _ | te the Motor Industry 


] if HH} 1 
; Hi) 
yf yyy 


THE HOFFMANN MANUFACTURING COMPANY LTD., CHELMSFORD, ESSEX 
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WHEELS... : cedanincanene FRAMES 
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AND THE TIP WAS 


Sankey oF wet.incTon 


JOSEPH SANKEY & SONS LIMITED: HADLEY CASTLE WORKS: WELLINGTON - SHROPSHIRE 
TELEPHONE: 500 WELLINGTON: TELEGRAMS: SANKEY - WELLINGTON 
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insist on 


HARPER QUALITY 


lhe exhaust manifolds 
Of the 


[faq XK120 
are enamelled by 
HARPERS 


Harper quality covers grey iron 
and Meehanite castings, and 
alsometal pressings, machining, 
enamelling and other finishes 
and sub-assembly work. 





This remarkable car, with its world 
renowned performance, embodies all 
that is best in British engineering— 
Harpers are entrusted with the 
enamelling of the manifolds in a 
high quality, heat-resisting vitreous 
enamel. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.: TATE GALLERY 0286 
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Positive 


brake linkage... 


. . ensures more positive braking, and the 

M.M.D. Spring Loaded Clevis 

Joint is the finest solution to the 

problems of “‘sloppy’’ brake linkage and 

repeated adjustment. Wear, 

slack and rattle on all mechanically- 

operated linkages can be eliminated 

throughout the life of the car with the aid of 

this rationalized clevis joint.  Avail- 

able to suit all requirements of the Motor 
Industry. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS +: PARKER STREET - BIRMINGHAM 16 


Rylee 
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‘“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


BP Les 


POSSILPARK GLASGOW 


AUTOMOBILE ENGINEER, November 27, 1952 


















































In every corner of the 
Globe you will find 
Murad Capstans doing 
their work to the 
entire satisfaction of 
their users: 


TRIBUTES: 
From New Zealand: 


“It has given us such 
excellent service... . 
let us have catalogues of 
your full range of machines 
because it will take very 
high pressure sales talk to 
sell us another make if a 
suitable one is in your range.” 


From the U.S.A.: 

“One of our customers claims 
that the Murad 1” machine is a finer 
machine and more accurate .... . 
Several of our other customers havin 
Murad machines have ordered other 
types of British equipment from us 
based on the quality they have 
found inherent in the first 
Murad equipment.”’ 
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MURAD DEVELOPMENTS LIMITED, 


AYLESBURY, BUCKS., ENGLAND, 
PHONE: AYLESBURY 790 (4 LINES) 


CABLES: MURADITE, AYLESBURY. 
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SHAFT ASSEMBLIES 


TORSIONAL 
REMOTE CONTROLS 


SPEEDOMETER, TACHOMETER 
and 


DASHBOARD CONTROLS 


* * * 


FLEXIBLE PIPES 


PETROL, OIL & 
FILTER LINES 


AUTOMOBILE ENGINEER, November 27, 1952 








ttt 
+4 























TH Ha 
SSSSeeeeeees! 








tt ttt 


Rot Tote 
ttt ttt + 
































THIS was the answer —- 


Good clean finish and pressure tightness 
are essential for filter heads of the well-known 
Vokes Oil Filters. John Dale Aluminium Alloy 


Gravity Die Castings have achieved these results. 


Consult JOHN DALE Limited 


about Aluminium Alloy Gravity Die Castings 


JOHN DALE LTD. (DEPT. TS.22), LONDON COLNEY, ST. ALBANS, HERTS. Telephone: Bowmansgreen 2266 
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TWIST DRILLS, REAMERS 
AND ENGINEERS’ SMALL TOOLS « 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD - ENGLAND PHONE: 24137 (5 LINES) GRAMS: PROELLS - SHEFFIELD 


LONDON OFFICE - TERMINAL HOUSE, LOWER BELGRAVE STREET, S.W.1. PHONE : SLOANE 2111 (4 lines) GRAMS : PROELLS, KNIGHTS, LONDON 





DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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Here are some of the fine quality cast- 
ings produced in our Leeds foundries. 
Robust, beautifully finished castings 
supplied to tackle onerous tasks 

land, sea and in the air, and the choice 


) of Britain’s leading automobile manu- 


' facturers. 


¥ 


Supplied in high-duty iron and in 


_ aluminium alloys by the sand and 
' gravity die processes. 


_ Our manufacturing range on 
_ our mechanised production lines 
: extends from castings weighing 
a few ounces up to castings 
§ weighing approximately 4 cwt. 
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/4 sal by 4 ] ” sf 
» 


i YP Lee eo sw I wy 
oa 
pi 4 





WEST YORKSHIRE FOUNDRIES LID | 


SAYNER LANE: LEEDS IO - Tel: 29466-7-8 
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When it pays to stand siill 


THE LESS THE MAN AT THE 


BENCH MOVES ABOUT, the greater his 
standing still. If you cannot 
changing your factory layout, 
g electrically driven mechanical 

n electrically powered hand 


Output will be. It pays to have hit 
reduce his unproductive movements by 
you may still be able to do so by install 
handling equipment. And by giving |! 
tools you will put both the power and the work directly into his hands. 
By using electricity in these ways you can raise productivity and make 
efficient use of the available supplies of power. 


Electricity for PRODUCTIVITY 


owe & ¢ lll | tl 





Electrical belt conveyor feeding directly from store 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help you to get 
the utmost value from the available power supply. 
They can advise you on ways to increase production 
by using Electricity to greater advantage — on 
methods which may save time and money, materials 
and coal, and help to reduce | shedding. Ask your 
Electricity Board for advice: it is at your disposal 
at any time. 


Issued by the British Electrical Development Association 
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RANSOME &MARLES 5 ie NEWARK-ON-TRENT. 
BEARING CO.l10. _ ' ENGLAND 
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Versatility... 


The sizes of SKF bearings at present produced range 
from 10 to 1400 mm. (about 3” to 55”) in outside 
diameter. Among them are bearings that can be run at a 
speed of 60,000 r.p.m. and others with a carrying capacity 
of 2,000 tons at low speeds. The largest bearing so far 
made by SKF weighs 5,100 lb., and the smallest 
0.0530 oz. 

No other bearing manufacturer can offer such a wide 
range of bearing types and sizes, or draw on so much 
experience in their use as SKF. 
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The Automobile Show 


‘és HERE was much of interest but_no really surprising 

development at the 1952 Automobile Show. 

Indeed, fewer completely new vehicles were 

exhibited than in 1951, and the new British designs 
were all on conventional lines. As regards both performance 
and price, the range of available vehicles remains sub- 
stantially unaltered. Nor did the vehicles exhibited suggest 
that any major changes should be expected in the near 
future ; nevertheless, although there was no tangible 
evidence to warrant the assumption, there is a strong 
feeling that during the next twelve months there will be 
several new and interesting developments. 

It might, indeed, be said that the theme this year was 
detailed modifications of established designs. The modifi- 
cations included slight changes in engine design to give 
improved performance or to simplify production; in 
suspension systems to give better riding, and in body 
design to give greater luggage accommodation. 


Engines and transmissions 


In engine design, the trend towards using overhead 
valves continued, and the percentage of engines with side 
valves was four less than last year. Indeed, only one new 
side valve engine, an American, was exhibited. This 
trend will undoubtedly continue, since the increased power 
and other liveliness obtained with overhead valves is now 
more widely appreciated, even by motorists who are not 
particularly concerned with high speed driving. 

How far the claims that square, or over-square engines 
will give more economical running and longer life will be 
substantiated still remains to be seen. It is however, 
practically certain that, at least for the cheaper cars, any 
new engines that may be developed in the near future, 
will have approximately equal dimensions for bore and 
stroke. 

In some respects, the most surprising development was 
the introduction by Rolls-Royce of a modified design of 
the general Motors Hydra-Matic transmission. At present 
this transmission can be supplied only for export vehicles. 
It will probably be applied mainly to cars for the American 
market, since the conditions in many parts of the U.S.A. 
lend themselves to the best possible use of an automatic 
transmission. 

Whether the benefits to be gained from a fully automatic 
transmission are sufficient to warrant the extra complexity 
and expense involved, is still a matter of debate. The 
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general consensus of opinion is not in favour of such 
devices for use in this country. Here, the conditions are 
generally such that the increased driving simplicity would 
be more than offset by the reduction in overall efficiency 
that seems to be inescapable when an hydromatic trans- 
mission is employed. 

For this, and for European countries, there are systems 
which appear to have greater possibilities than the fully 
automatic systems used in America. It must not be for- 
gotten that the fluid coupling, the precursor to current 
American designs of fully automatic transmissions, was 
developed and applied in this country years before similar 
mechanisms were developed in other countries. This 
year three British makes of cars incorporate a planetary 
self-changing gearbox that contains the essential elements 
of some of the American automatic transmissions. Two 
use it in conjunction with a fluid coupling, and the third 
also incorporates electrical solenoids that select the gears 
to be engaged. 

Perhaps the most interesting transmission development 
exhibited was the Lockheed Manumatic control. This 
mechanism eliminates the use of the clutch pedal, and for 
gear changes, the driver has merely to move the gear lever 
on the steering column to effect a noiseless and shockless 
change. To obtain the best performance from this semi- 
automatic gear control, it is desirable that there should be 
synchromesh for the first gear as well as for other ratios, 
but this is not absolutely essential. For the time being 
at least, there appear to be more potential applications for 
this semi-automatic control than there are for fully 
automatic transmissions. 


Brakes 


Conventional braking systems were applied to all the 
vehicles exhibited at the Show. As compared with 1951, 
the braking systems were the same but there was a definite 
tendency towards the use of considerably increased friction 
area, and greater attention had been paid to brake cooling. 
Increased use is also made of the two-leading shoe brake 
for the front wheels. 

Both major British manufacturers of brakes exhibited 
disc brakes. These brakes have given excellent results on 
sports cars, and there is little doubt that before long they 
will be fitted to the higher performance production cars. 
The greatly improved performance of post-war cars, in 
conjunction with the problems of brake cooling, which have 
been aggravated by modern bodywork design, have greatly 
increased the difficulties of ensuring satisfactory brake 
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operation. Disc brakes appear to offer a thoroughly 
practical solution to many braking problems. 


Bodywork 

The exhibits in what may be termed the luxury class 
proved beyond doubt that British coachbuilt bodies are 
still supreme. Without exception, the coachbuilt bodies 
were all recognizably in the British tradition, but at the 
same time many conformed to modern styles. Although 
it is perhaps invidious to pick out one of the many impressive 
bodies, mention must be made of the Bentley Continental 
with Mulliner coachwork. This body has been developed 
on aerodynamic lines of wind tunnel investigations. It has 
very pleasing lines, remarkably low drag and at the same 
time there is adequate passenger and luggage accommodation. 

A tendency, which it is to be hoped will be carried still 
further, is that towards improved all-round vision. 
Forward vision in some models has been greatly improved 
by lowering the bonnet line, even though in some instances 
this has entailed a return to mounting the carburettor 
horizontally. Hitherto, vision to the rear has not received 
the attention that it merits, but there is an encouraging 
trend towards fitting larger rear lights. 


The future 


That more difficult times are ahead for the British 
automobile industry needs no stressing. Because of 
restrictions imposed by many governments, export markets 
are contracting, while the potential world output of cars 
is increasing. Shortage of dollars restricts the sale of 
American cars in most of the export markets of the world, 
but there is already intensified competition from Continental 
manufacturers. 

The production figures for this country, France and 
Germany carry a warning that must not be disregarded. 
In the first half of 1950 the weekly output rate in this 
country was 10,150 units, whereas the combined weekly 
output rate for France and Germany was 8,300 units. 
By the second quarter of 1952, British weekly output 
had fallen to 8,300 units (this, because of the cuts in 
material allocations) but the combined French and German 
output had risen to 13,000 units a week. In some neutral 
markets, such as Holland and Switzerland, the French 
and German factories have already established a clear 
lead in sales. 

To meet this competition is not going to be easy. The 
luxury and semi-luxury vehicles will no doubt retain 
their markets, so far as import restrictions allow, but in 


the cheaper classes there is obviously going to be very 
fierce competition, and it is to these classes that we must 
look for any major increase in our exports. A significant 
change in prices seems to be a necessary preliminary to 
increased exports, but a comparison of prices per pound 
kerb weight of British and Continental cars suggests that 
this will be difficult. 

For existing models, there is no one specific that will 
make possible the necessary price reduction. It can be 
obtained only through the cumulative effect of many 
different factors. A good deal of standardization has already 
been carried out on accessories and components, but it 
could be carried further with benefits for both the manu- 
facturers of these items and the car manufacturers. 

Concentration of production on a smaller number of 
models could also effect some reduction in costs, but the 
possible savings through this are being greatly exaggerated 
in some quarters. There is not the slightest doubt that 
as far as the large quantity producers are concerned, the 
factor that at present is having the most adverse effect on 
prices is that production capacity is far from fully employed. 
This of course is due to shortage of materials and not to 
factory inefficiency. Any reduction in machine utilization 
has a more than proportionate effect on unit costs. It is 
therefore of great importance both to the industry and the 
country that production capacity be used to the full. 

If car sales are to be extended to lower income groups 
(a necessity if production potential is to be fully employed) 
there is need for a radical change in outlook on design. 
For many years there has been a tendency towards incor- 
porating more and more refinements in even the cheapest 
British cars. The time seems to have come for a reversal 
of this tendency. For example, with an engine developing 
adequate torque, a three-speed gearbox should give 
reasonable performance. 

As yet, British manufacturers have not thought fit to 
produce anything comparable with the very small French 
economy cars. Whether they ought to, or will, is still a 
matter of debate. Such a vehicle with a bare minimum of 
equipment and a low maximum speed, but with a very 
low petrol consumption would probably not make too 
wide an appeal in this country at the outset, since its 
performance would undoubtedly be compared with that 
of existing small cars. At the same time, export possibilities 
would probably be confined to markets subject to severe 
import restrictions and already served by existing makes. 
Nevertheless, the possibilities of a small economy car 
should be seriously considered. 
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EARLS COURT EXHIBITION 


A Review of Design Trends 


ENGINES 


General Rationalization of Design 


there was but little difference 

between the 1951 and 1952 Motor 
Shows. There were only three new 
British engines, and two of these are 
already well known. That the changes 
were so slight is not surprising. Exist- 
ing power units are giving very good 
service, and it is difficult to see how 
they could be improved in any very 
marked degree. Yet, to justify the 
heavy tooling charges that are inevit- 
ably incurred when a new engine is to 
be produced, an appreciable improve- 
ment is necessary. 

Competition for sales in the auto- 
mobile world is already keen and it will 
undoubtedly be very much keener in 
the near future. It is therefore to be 
hoped that any efforts that are now 
being carried out towards developing 
improved power units will before long 
be ready for practical application. 
There are two principal lines of deve- 
lopment. One directed towards the 
development of designs that can be 
produced more cheaply, and the other 
to developing units that will be more 
economical to run. 

During the past year, normal deve- 
lopment work has been going on con- 
tinuously on current designs and minor 
modifications have been made here and 
there to simplify production, remedy 
slight defects, and improve perform- 
ance. Manufacturers are still having to 
use substitute alloy steels for many 
mechanical components, although the 
supply situation in this respect has 
eased a little. 

A few months ago, the Vauxhall 
Square engines of 1} litres and 2} 


S: far as engines are concerned 


litres capacity were introduced; they 
were described fully in the September 
issue of Automobile Engineer. Apart 
from those, the only completely new 
power unit of British manufacture to 
be announced has been the 34-litre 
Armstrong Siddeley Sapphire. The 
engines of these two manufacturers are 
in very different categories and, 
because an isolated example cannot be 
truly indicative of current general 
practice, it is difficult to detect any 
very positive trends in design. 

However, statistics show that there 
are now only 26 per cent of side valve 
units in production, in all countries, 
as compared with 31 per cent last year. 
The latest change in this direction has 
been made by Morris Motors Ltd., 
who now fit the British Motor Corpor- 
ation 803c.c. O.H.V. engine in the 
Minor. Several manufacturers have 
made small increases in the compres- 
sion ratio of their engines, but in many 
cases this measure has been one of 
several modifications to make a normal 
production engine suitable for sports 
cars. 

Opinions still seem to be divided on 
the subject of oil filtration. Some manu- 
facturers are employing the by-pass 
system while others favour the full flow 
filter. A further alternative seems likely 
to become available, and that is the 
centrifuge type of filter at present 
manufactured by Glacier Metal Co. 
Ltd. Although the unit, in its present 
form, is probably only suitable for 
commercial vehicles, there is little 
doubt that a much less expensive 
version can be made if it is demanded 
for passenger cars. 


So far as cooling systems are con- 
cerned, ther are two features that are 
becoming increasingly popular. One is 
the employment of jet tubes in the 
cylinder head water jackets. These 
tubes have holes punched in their walls 
to direct water from the pump on to 
those parts where it is particularly 
needed, that is, around the exhaust 
valve seats and ports, and spark plug 
bosses. This is obviously a sound 
practice, since in order to maintain as 
even a temperature distribution as pos- 
sible, it is important to take more heat 
from these parts than from the cooler 
areas of the cylinders and combustion 
chambers. An even temperature distri- 
bution is desirable in order to reduce 
the possibility of distortion, as well as 
to obviate the danger of pinking and 
rough running generally. 

The other feature that is gaining in 
popularity is the use of pressurized 
cooling systems. Any. measure that 
reduces the size of the radiator is often 
useful, because in many installations a 
high radiator makes access to the 
engine more difficult. Moreover, 
modern styles seem to be tending to 
restrict the cooling air supply more and 
more, and there is a constant demand 
for weight reduction. There is a factor 
not often taken into consideration in 
designing pressurized systems, and that 
is the increased possibility that leaks 
may develop. So far, little has been 
heard of complaints on this subject, 
but as vehicles incorporating this 
feature become older, it may be that 
more careful maintenance will be 
needed than with the unpressurized 
systems. 


Right and left side views of Armstrong Siddeley Sapphire power unit. The distributor is mounted on a turret casting for accessibility. 
A single cover encloses the two overhead valve rocker shafts 








On the Fiat V8 cylinder head the casting sections around valve seats 
and ports are unusually thick 


So far as the Armstrong Siddeley 
Sapphire engine is concerned, much 
credit is due to the designers for its 
many original features. The general 
layout is one that must inevitably 
result in efficient operation. The engine 
is a six-cylinder unit with a bore and 
stroke of 90 mm x 90 mm. Thus it con- 
forms with the modern trend, in that 
it is a square engine. Many advantages 
are claimed for this arrangement, but 
whether all of them are fully justified 
is difficult to decide. However, it cannot 
be disputed that, with a relatively large 
cylinder bore, the valve ports can be 
larger, to improve volumetric efficiency; 
and better spaced, to give adequate 
support for the valve seats, as well as 
to enable generous cooling passages 
to be incorporated around them. 
Another advantage of square, or nearly 
square dimensions is that big end 
bearings of larger area may be em- 
ployed, and the short throw tends to 
give greater rigidity to crankshafts. 

The swept volume is 3,435c.c. A 
maximum b.h.p. of 120 is obtained at 
4,200 r.p.m., when the mean piston 


The V8 engine installation in the 


Fiat sports coupé 
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Each cylinder head of the Fiat V8 has two integral brackets supporting 


thecarburettors, and incorporating passages leading to siamesed ports 


speed is 2,480ft/min. This gives a 
figure of 2-03 b.h.p/in* piston area, and 
35 b.h.p/litre. The maximum torque is 
165 lb/ft at 2,000r.p.m. and the 
b.m.e.p. at the same speed is 120 Ib/ 
in°. These performance figures are 
good considering that they are obtained 
with the relatively low compression 
ratio of 65:1. The brake specific fuel 
consumption is 0-54pt/b.h.p/hr at 
2,000-3,000 r.p.m. 

Without the gearbox and clutch, the 
engine weighs 587 Ib. It is installed at 
an angle of 2} deg (vehicle fully laden) 
and a three-point Metalastik mounting 
system is employed. The single point 
at the front is a tubular, rubber-bushed 
unit, with its axis a few inches below, 
and parallel to, the axis of the fan. At 
the back, two rubber cone mountings 
ire positioned, 7} in apart, one on each 
side of the rear of the gearbox. 
Separate rubber pads are incorporated 
with these two mountings to provide 
an adjustable torque reaction system. 

The general layout of the engine is 
very sound. A one-piece cylinder block 
ind crankcase of close-grained cast iron 


with a fairly high chromium content is 
employed. In order to obtain the maxi- 
mum possible stiffness, the cylinders 
are cast integrally with the block. The 
cylinder wall thickness is 0-225 in, and 
the bores are finished by honing, the 
surface roughness being 25 micro 
inches. Two transverse webs carry the 
intermediate journal bearings of the 
crankshaft, and the crankcase walls 
extend down to a level well below 
these bearings to provide a flat joint 
face with the sump. 

A fully balanced, four-bearing, 
forged crankshaft of En9T is fitted. 
The diameter of the journal bearings 
is 2;in, and all except the rear one 
are li in long. The rear bearing is 
ljin long, 2nd, on each side of it, 
Vandervell steel-backed white metal 
washers take the thrust. The bearing 
shells are also the white metal steel- 
backed type supplied by Vandervell 
Products Ltd. At the tail end, an oil 
return scroll is machined on the shaft. 
It operates in conjunction with an 
integral oil thrower ring. A conven- 
tional rubber seal is employed at the front. 


A flange, integral with the crankpin, spaces each pair of big-end 
bearings on the V8 Fiat 
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The connecting rods are made of 
-En8Q. They have a centre-to-centre 
length of 6-5 in, which gives a connect- 
ing rod length/stroke ratio of 1-83:1. 
The bearing caps seat at an angle of 
45 deg, so that the rods may be with- 
drawn through the cylinder bores, and 
the caps are located by dowel tubes 
around their bolts. Vandervell steel- 
backed white metal bearing shells are 
carried in the big ends, the diameter of 
the crankpins being 2} in. A Clevite 
small end bush, the internal diameter 
of which is 0-875 in, is employed. 

Bricovmo, Lo-Ex pistons are fitted. 
They are tin plated to assist running-in. 
Two compression rings, and one 
Maxigroove oil control ring, are posi- 
tioned above the gudgeon pin. The top 
ring is chromium plated to reduce wear. 

At the front of che engine, a Duplex 
roller chain of jin pitch transmits the 
drive to the half speed wheel. Chain 
tension is maintained by an eccentric- 
ally mounted jockey sprocket, which 
may be adjusted from outside the cover. 
No provision is made for fine adjust- 
ment of the timing. 

The four-bearing camshaft, of En 32, 
is carried high up on the right-hand 
side of the cylinder block. Axial loca- 
tion is effected by a gunmetal thrust 
plate at the front end. The piston-type 
tappets each carry a steel ball, and the 
push rods are cup-ended so that, at 
their lower end, they seat on the ball, 
and, at the top, on the spherical ended 
tappet adjusting screw. The inlet and 
exhaust rods are inclined at different 
angles because two rocker shafts are 
employed, one on the inlet and the 
other on the exhaust side. This means 
that the push rods are necessarily of 
different lengths. However, the masses 
of the valve operating systems are 
approximately equalized by using the 
shorter rods for the inlet valves. As a 
result, it has been possible to fit springs 
common to all valves. Two springs are 
employed with each valve. This layout 

is much less expensive than the alter- 
natives such as the twin camshaft 
designs or the more complicated rocker 


A two-piece exhaust manifold is now fitted 
to the Alvis 3-litre engine 
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arrangements that are 
employed. 

Hemispherical combustion chambers 
are incorporated in the cast iron 
cylinder head. The valves are inclined 
in transverse planes at an included 
angle of about 70deg; the exhaust 
ports, the throat diameter of which is 
1-35 in, are on the left, and the inlets, 
with a 1-45in diameter throat, are on 
the right. This layout gives an excep- 
tionally straight port arrangement, and 
permits the incorporation of generous 
cooling passages. A lift of 0-3588 in at 
the inlet, and 0-3075 in at the exhaust 
valve is employed, and the rocker 
ratios are respectively 1-28:1 and 
1-1:1. The timing, with the hot tappet 
clearances set at 0-006 in is as follows: 


Inlet opens 8 deg B.T.D.C. 
Inlet closes 62 deg A.B.D.C. 
Exhaust opens 46deg B.B.D.C. 
Exhaust closes 18deg A.T.D.C. 


Unlike many engines with twin 
rocker shafts, a single rocker cover is 
fitted. This somewhat simplifies the 
holding down arrangements, and 
eliminates a considerable length of 
joint face. Because this makes the 
rocker cover rather large it is double 
skinned, and has felt sandwiched 
between the two shells to reduce 
resonance and noise. It has been neces- 
sary with this layout to position the 
plugs in tubes let into the top of the 
rocker cover. The lower ends of the 
tubes are thimble-shaped, and seat 
under the spark plugs, while the upper 
ends are sealed by a rubber grommet 
positioned around the tube and carried 
on the rocker cover. This arrangement 
is considered by the manufacturers to 
be satisfactory, as the plugs are posi- 
tively sealed from the oil in the tappet 
cover, and a plastics cap over the top 
end of each tube prevents foreign 
matter from entering. 

In order to reduce the adverse effects 
of thermal expansion, the cast iron 
exhaust manifold is in two pieces 
bolted to the Y-shaped end of the 
exhaust pipe. On the other side, the 
induction system is somewhat unusual. 















A normal four-port cast aluminium 
manifold is bolted on a gallery pipe 
extending the length of, and cast 
integrally with, the cylinder head. The 
manifold branches feed the mixture in 
at such a position as to give a flow 
somewhat similar tc that obtained with 
siamesed inlet ports. It has not been 
practicable, of course, to employ an 
exhaust heated hot-spot in the induc- 
tion system, so the manifold is water- 
jacketed at its junction with the riser 
pipe. A D.A.A. 36 Stromberg down- 
draught carburettor, with a 36mm 
choke, is bolted on the riser pipes. 

The cooling system is the normal 
pump, fan and thermostat arrangement, 
and a jet tube is carried in the cylinder 
head. A Coventry, four-row, gilled 
brass tube radiator is employed. The 
lubrication system is conventional, and 
the normal pressure of 401b/in? is 
maintained by a submerged, Hobourn 
Eaton pump. An A.C. or Purolator, 
full-flow filter is incorporated in the 
circuit. 

Another interesting new engine was 
that installed in the attractive Fiat V8 
sports coupe. It is a remarkably com- 
pact unit, having an overall depth of 
approximately 2 ft 3in. The cylinders 
are inclined at an included angle of 
70 deg, and their bore and stroke is 
72mm x71-3mm,_ giving a swept 
volume of 1,996c.c. At 6,000 r.p.m., 
the maximum b.h.p. of 110 is deve- 
loped. This gives a figure of 55 b.h.p/ 
litre, and 2-18b.h.p/in? piston area. 
The compression ratio is 8-5:1. A cast 
aluminium cylinder block and crank- 
case unit is employed. Its walls extend 
down approximately to the level of the 
lowest point on the path swept by the 
crankwebs, so that it is below the level 
of the main journal caps. The rear oil 
seal takes the form of a casting posi- 
tioned around the rear of the crank- 
shaft and bolted to the crankcase end 
wall. At the front, the cast aluminium 
sump extends forward, under No. 1 
main bearing and is bolted to the 
lower edge of the cast aluminium tim- 
ing cover. Horizontal finning is em- 


On the Willys-Overland Hurricane engine, the front mounting is 
designed to give fore and aft stability 

















ployed at the front and around the sides 
of the sump. Cooling the sump in this 
manner is always a difficult problem; 
horizontal fins tend to become clogged 
with dirt, but vertical fins, if incorpor- 
ated beneath the sump, take up valu- 
able ground clearance. In this. case, 
however, the base of the sump is 
corrugated, so that not only is it less 
likely to become fouled, but also the 
base of the corrugations are not so low 
as fins, to give the same cooling effect, 
would be. 

On each side of the crankcase, there 
is an unusually large rubber sandwich 
mounting. It is positioned approxi- 
mately mid-way between the two ends 
of the cylinder block, so that it will ab- 
sorb all the vibratory forces due to the 
crankshaft and reciprocating elements 
This is a good feature because the rear 
mountings, on the back of the gearbox, 
support only part of the weight of the 
clutch and gearbox unit, and there is 
less tendency for vibration and noise 
to be transmitted through these mount- 
ings into the body. 

Flanges little more than half-way 
down the cylinder liners seat on copper 
washers on shoulders cast in the 
cylinder block. Horizontal webs around 
these seats ensure that there is adequate 
rigidity, and the webs are cored out, 
so that coolant may pass through them 
from the upper part to the lower part 
of the jacket. Thus the upper portion, 
or the flame-swept part of the liners, is 
wet, while below, they are in effect dry 
liners. The top ends of the liners bear 
against the copper and asbestos gasket 
under the cylinder head. 

A three-bearing crankshaft is em- 
ployed. The connecting rods are 
mounted in pairs on the crank pins, 
and the arrangement is somewhat un- 
usual in that a flange is formed 
integrally around each pin so as to 
separate the big ends. This makes the 
big end bearings rather short, their 
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length being about #3 in. A transverse 
slot is machined transversely at the top 
end of the rods to assist the splash 
lubrication of the fully floating 
gudgeon pins. 

The aluminium pistons carry two 
compression rings, and one slotted oil 
control ring above the gudgeon pin. A 
crimped expander spring is positioned 
in the rig groove under the oil control 
ring. The piston crown is shaped to fit 
into the wedge-shaped combustion 
chamber, and to clear the valve heads. 

Another unconventional feature of 
this engine is the layout of the front 
end. All the auxiliary drives are taken 
from the timing gear cover. A rather 
long and slender extension on the front 

the crankshaft is supported at its 
front end in two ball bearings separ- 
ited by a distance tube, and housed in 
a casting bolted to the crankcase front 
wall. The outer race of the rear of the 
two bearings is located between two 
circlips in grooves in the casting. 
Behind the rear ball bearing is a spiral 
gear which meshes with a second one, 
the axis of which is horizontal and at 
ight angles to the first gear. The 
second gear is carried on a spindle in 
bushes in the casting, and it is con- 
nected, by an internally-splined sleeve- 
coupling, to the short driving spindle 
of the gear-type oil pump -which is 
mounted on the left-hand side of the 
crankcase wall. 

A noteworthy feature of the pump is 
that its driving gear is of steel, and the 
driven gear is bronze. Moreover, helical 
teeth are employed. This will, no 
doubt, eliminate any tendency to 
hydraulic knocking or other noises, 
because there is no possibility that oil 
will be trapped between the teeth. 

Immediately behind the spiral gear 

n the crankshaft is a shoulder round 
which is carried the sprocket for the 
Duplex roller chain drive to the half- 
speed wheel. This sprocket is held in 
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position by a ring nut. A nut on the 
front end of the crankshaft extension . 
pulls the front drive assembly up 
against the shoulder. This assembly 
comprises the spiral gear, the two ball 
bearings, and their distance tube, and 
in front of them the fan belt pulley 
and another distance tube. 

A single camshaft is mounted in the 
crankcase, below the base of the V 
between the two cylinder blocks. At 
its extreme front end, there is an 
eccentric on which bears a long lever- 
type follower which operates the fuel 
pump. This pump is mounted on the 
left of the crankcase immediately in 
front of the cylinder block. Between 
the eccentric and the half-speed wheel 
there is a spiral gear. Two drives are 
taken from this gear, one from each 
side. The drive spindles are parallel 
and inclined to the right from the 
vertical. One drives the distributor, 
mounted in front of the right-hand 
block; and the other, to the left of the 
first, carries the end of the flexible 
drive cable for the engine speed 
indicator. 

Piston - type tappets carry the 
spherical ends of the push rods. The 
rods for the inlet valves are tubular, 
and those for the exhaust valves solid. 
This is to balance the relative masses 
of the operating mechanisms so that 
the springs are common to all valves. 
Single springs are employed. The cast 
iron guides are in line, and only a few 
degrees from the vertical, in the cast 
aluminium cylinder heads. Valve seat 
inserts are fitted, and the section 
around the ports is unusually thick. 
However, cooling may _ well be 
adequate because of the better conduc- 
tivity of aluminium as compared with 
steel..In order to avoid distortion, thick 
sections are desirable in aluminium 
heads, particularly around the valve 
seats. The inlet ports are directed 
towards the inside of the V, and the 


Longitudinal and transverse sections of Willys-Overland Hurricane engine. The induction manifold is integral with the cylinder head, and 
overhead inlet valves and side exhaust valves are employed 
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exhausts to the outside. A noteworthy 
feature is that the cylinder numbers are 
marked plainly beneath each spark plug 
boss. 

Two twin choke Weber carburettors 
are mounted on four brackets cast in 
pairs integrally with the cylinder head 
units. These brackets incorporate the 
inlet ports in such a manner that each 
lines up with one of the chokes of the 
carburettors, and serves a pair of 
cylinders. Presumably the alignment of 
the ports and joint faces calls for some 
skill when both the cylinder heads and 
the carburettors are being fitted. How- 
ever, a small amount of misalignment 
of the joint faces might be taken up 
by the insulating block between them 
and the carburettors. 

A breather pipe rests horizontally in 
the base of the V. It is connected at 
its front end to a banjo union screwed 
into the crankcase, and is plugged at its 
rear end. A small diameter stack pipe 
is welded to the top of the breather 
pipe, and is connected to the distri- 
butor box on top of the carburettors. 
Two more stack pipes are connected to 
the distributor box, one from each 
rocker cover. 

A triangulated V-belt arrangement 
drives the dynamo on the right, and 
the water pump bolted to the top of 
the cast aluminium timing cover. An 
uncommon method of mounting the 
dynamo is employed. It is pivoted at 
the bottom in the usual manner, so that 
the V-belt tension may be adjusted, 
but the slotted adjusting bar lays flat 
on top of the cylindrical dynamo casing 
to which it is secured by a stud and 
nut. The other end of the bar is bent 
to form a lug, which is_ similarly 
secured flat against the crankcase. 

A multi-vane water pump rotor is 
employed. The circulation from the 
pump is through pipes to the front 
end of each block. From here the 
coolant flow is directed by a jet tube 
over the hot parts of the head on the 
exhaust side. The outlets to the ther- 
mostat and radiator are situated at the 
front, on the inlet side, on top of each 
head. 

Among the many American exhibits 


A remarkably complex front cover arrangement is employed on 


the Pegaso 
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A Roots-type blower may be fitted to the engine of the Pegaso Berlinette sports coupé 


was the Willys-Overland Aero series of 
vehicles with the Hurricane  six- 
cylinder engines. The bore and stroke 
are respectively 3} in and 34 in, giving 
a swept volume of 161 in’, 2,630 c.c., 
and a compression ratio of 7-6:1. At 
4,200 r.p.m., 90b.h.p. is developed. 
This gives a b.h.p/litre of 34-3 and a 
b.h.p/in® piston area of 1-95. 

The cylinders are cast integrally with 
the cylinder-block and crankcase, and 
are siamesed in pairs. At the base, the 
crankcase walls extend to a level below 
the journal bearing caps. The front 
seal is formed by the joint between the 
sump and a flange turned forward on 
the pressed steel timing cover, and at 
the back, the sump is bolted to the flat 
rearward extension of the journal 
bearing cap. 

A fully-balanced ‘four-bearing crank- 
shaft is fitted. The oil retaining devices 
at the tail end are an oil thrower ring 
machined on the shaft and, behind this, 
a gland ring. A forward extension of 
the crankshaft carries the spur gear 
driving the half-speed wheel, and the 
boss for the fan belt pulley and crank- 
shaft vibration damper. Two Woodruff 
keys furnish the drive. 

The webs of the H-section connect- 
ing rods are each slotted on their 
axis at their upper end, the slot 
extending into the small end; a pinch 
bolt secures the gudgeon pin. The 
pinch. bolt engages in a groove on the 


periphery of the pin to give positive 
axial location. Despite the fact that the 
big end is split at right angles to the 
axis of the rod, it is just small enough 
to be withdrawn through the cylinder 
bore. Flat-topped, ‘T-slotted, alu- 
minium pistons are employed. They 
have two compression rings, and one 
oil control ring above the gudgeon pin. 

On the left, a four-bearing camshaft 
is carried in the crankcase, at a level 
just below the bottom of the cylinder 
skirts. Machined mid-way between its 
two ends is a spiral gear meshing with 
another which is pinned on the upper 
end of the oil pump transverse inclined 
drive spindle. The boss of the driven 
gear overhangs the end of the spindle 
so as to forma sleeve in which the end 
of the distributor drive is carried. Both 
spindles are in line in a transverse 
plane, the tongued end of the upper 
one engaging in the slotted end of the 
lower one to furnish the drive. The 
pump is bolted low on the left of the 
crankcase wall, and the distributor high 
on the right. Near the front end of 
the camshaft, an eccentric actuates the 
fuel pump. 

Hardened, cup-shaped inserts in the 
mushroom-type tappets seat the 
spherical ends of the push rods operat- 
ing the overhead inlet valves. Side 
valve exhausts are carried in the left of 
the cylinder block, and adjusting screws 
are mounted in their tappets. With 


Three drives are taken from the rear ends of the Pegaso camshafts. 
They are, from left to right: dynamo, fuel pump, engine speed indicator 





this F-head arrangement, the choice of 
valve port sizes is almost unrestricted, 
and it is possible to provide excep 
tionally large cooling passages around 
them. The inlet manifold is cast 
integrally on the right-hand side of the 
cylinder head. It incorporates what 
appears to be an unnecessarily abrupt 
right-angle bend directed up to the 
Carter YF downdraught carburettor. 
However, this has apparently been 
done to form a hot-spot, as the lower 
portion of the right-angle is water- 
jacketed. A conventional rotor-type¢ 
water pump is bolted to the front of 
the cylinder block so that the wate: 
first circulates past the exhaust ports, 
and then passes up into the head. The 
water outlet and thermostat is posi- 
tioned at the front on top of the head. 
Empresa Nacional de Autocamiones, 
S.A., are well known throughout the 
world for their diesel-engined coaches 
and trucks, which are of particularly 
interesting design. They have now 
developed a high performance sports 
car called the Pegaso, of which there 
are several variants both as regards 
coachwork and engines. Although the 
90 deg V8, 2} litre power units are all 
basically the same, they may be fitted 
with different carburation and induc- 
tion systems. Moreover, there is an 
alternative 2-8 litre engine, having a 
slightly larger bore. The larger unit is 
for the heavier and more luxuriously 
appointed saloon versions of the car. 
The principal particulats of the 
smaller engine, the 102 B/2-5, are as 
follows. Nearly square cylinder dimen- 
sions have been adopted; they are 
75mm bore by 70mm stroke, which 
gives a swept volume of 2,472 c.c. 
There is a choice of compression ratios, 
the available range being 8:1, 8-5:1 or 
9:1. A Weber 36mm twin choke, 
downdraught carburettor is fitted. As 
an alternative, four downdraught units 
may be employed. With this installa- 
tion the power developed is slightly 
more than 165b.h.p. at 6,500 r.p.m., 
and the maximum torque 138 lb-ft at 


On the Jowett Series Ill engine the filter is now installed between 


AUTOMOBILE 
ENGINEER 


Ignition is by coil and 
with 14mm plugs or, if 
Bosche magneto can be 


3,900 r.p.m. 
listributor, 
required, a 
fitted. 

\ dry sump lubrication system has 
been adopted, the capacity of the tank 
being about 26! pints. The oil recom- 
mended is S.A.E.30. A conventional 
pressurized cooling system is incor- 
porated. It has a capacity of about 31} 
pints. The cast aluminium fan is 
mounted in front of the centrifugal 
pump. An exceptionally large radiator 

employed, the car having been 
designed for the hot climate of Spain. 

he principal particulars of the 

ine with the larger bore, 102 B/2-8, 
ire the same, except for the following 

tails. A swept volume of 2,816 c.c. is 
»btained with a bore and stroke of 
80mm 70mm. Three compression 
ratios are available; they are 7-8:1, 
8-2:1, or 8-8:1. Maximum power is 

veloped at 6,300r.p.m., and the 
maximum torque is 160 lb-ft at 3,600 
rpm <A twin-choke Weber 40-mm 
carburettor is fitted or, as an alterna- 
tive, the four carburettor arrangement 
be employed. 
Another variant was the 2-5 litre 
Berlinette, which was among 
he several models shown. A Roots 
blower is fitted to this model, 
ich is designated the 102 BS/2-5. 
choice of compression ratios is 
etween 65:1, 7:1 and 7-5:1. Maxi- 

um power is developed at 6,800 

n ind the maximum torque of 
241 lb-ft is obtained at 4,000 r.p.m. 
Iwo horizontal 40mm_ twin-choke 

rburettors are employed, and the 
mition is effected by a magneto. No 

tures are available for the b.h.p. of 
model. 
all versions of the engine, a cast 
minium alloy crankcase is employed 
conjunction with wet cylinder 
ers. Aluminium alloy is also used 
r the sump. Two connecting rods are 
irried on each crank pin. An unusual 
feature of the engine is that the big 

id bearing shells are of aluminium 


mat 
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the fuel pump and the carburettor 


NOVEMBER 27, 1952 


alloy. Bolted on the front of the crank- 
case is a remarkably complex cast- 
aluminium alloy cover, which houses 
most of the auxiliary components and 
their drives. In the base of this cover 
there are two gear type oil pumps, 
driven from a spur gear on the crank- 
shaft, the larger one, which is on the 
right, is the scavenge pump. The pres- 
sure pump, on the left, feeds the oil 
through two filters in tandem. 

The lubrication system for the many 
auxiliary drives is of necessity complex, 
since it is essential that oil shall 
always flow freely through the many 
drilled oilways. For this reason, three 
small inspection windows are provided, 
so that a visual check may be made to 
ensure that the whole system is func- 
tioning correctly. One window is on 
top of the front cover immediately 
behind the fan; the other two are at 
the rear end, one on top of each 
cylinder head. Two filters are fitted 
because of the necessity to keep all the 
oilways absolutely free from sludge. 
This arrangement is, as can be seen 
from the illustration, more compact 
than would have been possible with 
one large unit. 

The centrifugal type water pump 
and the fan drive are housed in the 
front cover above the front end of the 
crankshaft. The water inlet is on the 
cover below the fan and slightly to the 
left of the pump. Two water outlets 
are provided, one at the front of each 
cylinder head. The magneto is bevel 
gear driven, and is bolted to the top 
face of the front cover in front of the 
left-hand cylinder head. 

Spur gear trains, from the front of 
the crankshaft, drive the four overhead 
camshafts. The gears are enclosed 
mainly by two front covers, bolted to 
the front of each cylinder head and to 
the crankcase front cover, and the 
enclosure is completed by the camshaft 
covers. The cams bear on inverted 
thimbles which slide in guides cast 
integrally with the cast aluminium 
heads and partly enclosing the valve 


An exhaust-heated hot-spot is incorporated on the Hotchkiss- 
Gregoire engine 
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The B.M.C. 803 cm* engine installation 


in the Morris Minor 


springs. This arrangement, of course, 
relieves the valve stems of side thrust. 
Two springs are employed with each 
valve. 

Three drives are taken from the rear 
of the camshafts. On the extreme right 
is the engine speed indicator drive, 
and a gear type fuel pump is mounted 
at the rear of the other camshaft on 
the same cylinder head. The third 
drive is a pulley for the vee-belt of 
the dynamo which is bolted on top 
of the clutch bell housing. This pulley 
is carried on the rear of the inlet cam- 
shaft of the left-hand bank of cylinders. 

Hemispherical combustion chambers 
are incorporated, and the valves are 
inclined in transverse planes above 
each cylinder. The inlet valves are on 
the inside, and the exhausts on the 
outside of the vee. Spark plugs, with 
14mm threads, are fitted between the 
valves in a very accessible position on 
top of the head 

The Triumph sports 2-seater has 
been designed specifically for dollar 
markets. Except for a few modifica- 
tions, the engine is the same as that 
employed in the Standard Vanguard. 
For competition requirements different 
liners have been fitted to bring the 
swept volume down to 1,991 c.c. 
instead of 2,088c.c. The bore and 
stroke are 83mm x92 mm instead of 
85mm x99mm, and the b.h.p. is 75 
at 4,500 r.p.m., as compared with 68 
at 4,200 r.p.m. Although the compres- 
sion ratio is at present 7:1, it may 
snortly be further increased. On the 
mode] at the Show, twin S.U. car- 
burettors, each fitted with an A.C. air 
cleaner, were employed. 

To reduce the overall height of the 
radiator, and to allow it to be mounted 
lower so as to fit in with the front end 
styling, the A.C. pressure type filler 
cap is carried on the thermostat hous- 
ing above the water pump. The cooling 
system is pressurized to 41b/in*. It 
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On the modified Riley 14 and 24-litre engines, an orthodox tri- 


angulated V-belt drive is employed 


has been found necessary to mount the 
fan on the front end of the crank- 
shaft instead of on the pump spindle. 
Provision has been made to drive an 
engine speed indicator through a bevel 
gear meshing with the gear on the 
distributor drive spindle. 

A modified Regency engine is in- 
stalled in the Daimler 3-litre conver- 
tible coupé. An aluminium cylinder 
head is fitted. It incorporates smaller 
combustion chambers which, in con- 
junction with high compression pistons 
give a compression ratio of 7-5:1 as 
compared with 6-7:1 in the Regency. 
The position of the valves has also 
been changed. They are now inclined 
at an angle of about 7 deg from the 
vertical, instead of 10 deg. This allows 
a straighter inlet port arrangement to 
be adopted. The valve lift has been 
increased, and the timing altered to 
suit the higher engine speeds. Maxi- 
mum power is now developed at 
4,400 r.p.m. instead of 4,100 r.p.m., and 
is 100b.h.p. as compared with 90 
b.h.p. in the Regency. 

Among the other engines that have 
been modified is the Jowett flat-four 
unit. The crankshaft has been re- 
designed in detail to increase its 
fatigue resistance. Its crank pin and 
main bearing fillet radii have been 
increased from 0-05 in. to 0-10 in., and 
the hardening technique has _ been 
altered to ensure that the hardness does 
not extend to the crank webs, where 
it might introduce stress concentra- 
tions. 

With the object of reducing the 
bending loads on the shaft, the weight 
of the crank pins has been reduced by 
drilling a jin diameter hole throug 
them. The crankshaft oilways have 
been repositioned so that they meet 
the surface of the crank pins in an area 
of minimum load and there is less 
likelihood of a periodic interruption of 
the oil flow. All crankshaft bearings, 


with the exception of the rear journal, 
are now fitted with Vandervell tri- 
metal shells. These are steel-backed 
copper-lead alloy, plated to a depth of 
approximately 0-003in with _ lead- 
indium alloy. 

In the crankcase, the oilways have 
been increased in diameter so that 
there is less likelihood of restriction 
due to the high viscosity of the oil 
when it is cold. To stiffen the structure 
and reduce noise, radial zibs have been 
incorporated on the front, centre and 
rear webs. The lower seal of the 
cylinder liners is now an oil- and heat- 
resistant rubber ring. This ring is 
positioned round the flange at the base. 
There is also a metal-to-metal joint 
between the bottom end and the crank- 
case, so that there can be no settling 
of the liner if the joint ring collapses. 
Thus, the initial pressure is maintained 
continuously between the top end and 
the cylinder head gasket. In the 
cylinder head, the combustion cham- 
bers are polished, and the ports are 
carefully aligned with the manifolds. 
These two measures are intended to 
reduce any tendency to run-on, and to 
improve the gas flow characteristics. 

Several other modifications have 
been incorporated. One of these is an 
increase in the width of the piston 
ring lands to increase the fatigue 
resistance at this part of the piston. 
The oil pump capacity has been 
increased by approximately 25 per 
cent, and the unit is now submerged 
in the sump so that it is self-priming. 
This eliminates any difficulties that 
might be experienced under starting 
conditions. Previously a spring-loaded 
plunger in the front cover located the 
camshaft axially. This has been 
replaced by a positive screw adjust- 
ment stop that bears on the front end 
of the shaft and is secured by a lock- 
nut. The object of this alteration is 
to reduce noise arising from excessive 








end float. A simple Lodge end fitting, 
made of rubber, is now employed to 
facilitate servicing. 

Very few changes have been made to 
engines in the models produced by the 
Nuffield Organization which, with the 
Austin Motor Co., forms the British 
Motor Corporation. The Morris Minor 
Series III is powered by the B.M.C., 
803 c.c., overhead valve engine. The 
only difference between this unit and 
the one installed in the Austin 
described in the October issue of 
Automobile Engineer, is that an S.U., 
H1 carburettor with a liin bore is 
employed. It is mounted at an angle 
of 30 deg from the horizontal. 

The Wolseley Four-Fortyfour is 
powered by the M.G. engine bored out 
to 665mm with a stroke of 90mm, 
giving a swept volume of 1,250 c.c. The 
compression ratio is 7-3:1. To accom- 
modate the single 1} in bore S.U. car- 
burettor, which has an A.C., oilbath 
air cleaner, a modified induction mani- 
fold is fitted. All the M.G. range now 
have the oil filter bolted directly on to 
the pump. This eliminates the pipeline 
formerly used 

Both the Riley models have modified 
cams incorporating longer ramps 
among other features. A conventional 
triangulated vee-belt drive has been 
adopted as being simpler than the 
previous arrangement of a_ separate 
belt drive to the fan. Copper-lead bear- 
ing shells are fitted in the connecting 
rod portion of the big ends, and white 
metal lined shells in the caps. 

On the 3 litre Alvis, the exhaust 
manifold is now made in two pieces 
to alleviate troubles due to expansion 
Two S.U. H4 carburettors with a 1} in 
bore are employed in conjunction with 
a thermo-electric choke control, for 
which the master switch is on the dash. 
The electric circuit is wired through 
the ignition switch, and a_bi-metal 
strip, control unit is bolted on the reat 
of the cylinder block. 

Other manufacturers have made 
minor alterations to their power units 
Frazer Nash have increased their 
crankshaft journal bearing diameters by 
0-2 in, thus increasing both the bearing 
area and the crankshaft stiffness. The 
breather is now mounted on the tappet 
cover, instead of two being fitted, one 
on each rocker box. A Marsden film- 
type oil cooler replaces the finned tube 
unit. It is served by larger diameter 
flexible pipes. 

The Sunbeam Talbot 90 now has a 
larger water pump outlet and distri- 
butor tube in the head to obviate any 
tendency towards running-on. With the 
same object in view, the temperature 
at which the thermostat valve lifts “has 
teen reduced from 167 deg F to 160 
deg F, and deflector plate which partly 
screens the exhaust-heated hot-spot 
has been fitted. 

There were many interesting 
exhibits on the accessory stands 
Delaney-Gallay Ltd. showed the 
radiator for the Cooper-Bristol. The 
radiator is supported on three Silent- 
bloc rubber bushed tubular mountings, 
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The Delaney-Gallay radiator and oil cooler 
for the Cooper-Bristol racing car 


it the base and one at the top. 
Space available at the top was limited 
but, lower down, there was practically 
) restriction. This led to the develop- 
nent of the inverted vee-shaped 
diator block form shown in the illus- 
tion. The two arms of the vee are 
parate  strip-tube blocks joined 
together by the header and base tanks. 
\ similar tvpe of block is mounted on 
bracket welded to the front 
This is the oil cooler 
id, unlike the two radiator blocks, 
is dipped in solder to give it 
adequate strength to withstand pressure. 
The ingenious feature of this 
diator unit is the installation in the 
r. On each side, the bonnet as it is 
ought forward is swept in to form 
baffle to deflect outwards the heated 
r from the radiator. Cold air, enter- 
through the triangular space 
tween the arms of the vee, passes 
er the engine and out through 
uvres in the scuttle. 
Serck Radiators Ltd. are producing 
radiator with a block of somewhat 
isual design. It has been designed 
the American Caterpillar tractor 
being produced at Coleville. This 
of vehicle is required to operate 
ler exceptionally dusty and muddy 
conditions on open-cast mining, and 
ther sites. Accordingly, one of the 
problems is to make a block that 
will not easily foul. If it does so, it 
st be easy to clean with a hose, for 
example. 
The problem has been solved in the 
llowing way. Three rows of strip 
bes of large cross-section are 
nployed. They are arranged so that 
tubes, instead of being staggered 
the usual manner, are positioned one 
hind the other in threes. Moreover, 
nly five fins are fitted per inch. ‘Jhus 
ot only is there a straight through 
ow for both cooling air and for water 
from a hose used when cleaning the 
nit, but the wide spacing of the com- 
ments tends to prevent fouling. 
Laystall Engineering Co. Ltd. have 
recently developed an aluminium 


ingle 
the base tank. 
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cylinder head for the T.D. MG. It 
incorporates the larger inlet valve 
which for some time past has been 
available as an alternative to give 
improved performance. In addition, 
the inlet ports are longer as well as 
straighter. The manufacturers claim 
that an engine, fitted with this head 
and having a compression ratio of 
9:1, has been tested and found to run 
satisfactorily on pool petrol. It is said 
to have developed approximately 25 
per cent more power than the standard 
engine. The new head is readiiy inter- 
changeable with the normal cast iron 
head, since standard connections and 
manifolds are used. 

W. G. James Ltd. now deposit a hard 
chrome finish, about 0-0005 in thick, 
on some of their valve stems to 
improve their wear resistance, and the 
stem ends are induction hardened 
instead of flame hardened. With new 
plant now being installed, they hope 
to be able to forge to a tolerance of 
0-005in. This will be particularly 
important in connection with the 
manufacture of valves for diesel 
engines, in which the valve head 
tolerance is critical, because of the 
small clearance between the heads and 
pistons. By thus accurately forging the 
valves, an operation to grind the heads 
to size will be eliminated. 

The British Piston Ring Co. Ltd. 
are now producing chrome plated 
piston rings with square cornered 
working faces. Hitherto it has only 
been possible to chamfer or radius the 
corners, and this, they state, has not 
been completely satisfactory from the 
point of view of oil consumption. The 
cornering is effected by removing a 
rectangular section portion from the 
two corners of the ring face. 

A new feature on the stand of Hep- 
worth and Grandage Ltd. was the Oil- 

master Ring Sets for engines in which 
the oil consumption is high, but in 
which the wear is not enough to justify 
a rebore. For a three-ring piston, a 
taper-faced top ring is supplied, 
together with a _— spring - backed 
second compression ring, and _ the 
Hepoflex, spring - backed oil-control 
ring. Where two oil-control — 
are required. the lower one 
the Super Drainoil Scraper Ring. For 
a five-ring piston, the first two com- 
pression rings are the same as for the 
three-ring piston, except that the top 
taper-faced ring is chromium-plated. 
The third compression ring is a plain 
taper-faced component, and the first 
and second oil-control rings are 
respectively the Hepoflex and Super 
Drainoil Scraper Rings. 

Sterling Metals Ltd. were displaying 
some Elektron magnesium castings. 
This material is stated to be about 40 
per cent lighter than aluminium. It is 
used more extensively on motor 
vehicles manufactured in the U.S.A. 
than in this. country. Although 
Elektron magnesium is more expensive 
than aluminium, the extra cost may, 
in many applications, be offset in a 
great degree by reduced machining costs. 
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CARBURATION AND INDUCTION SYSTEMS 


Developments to give a Lower Bonnet Line 


PART from the introduction of 
A the four-barrel carburettor on 
some American V-eight engines 
and the trend towards making down- 
draught carburettors shorter, no radical 
changes were evident in the carburation 
systems exhibited. So far as the 
carburettor itself is concerned, the open- 
choke type remains a great deal more 
popular than its constant-vacuum rival. 
None of the American and Continental 
exhibits had a constant-vacuum type 
of instrument. Among the open-choke 
variety of carburettor were the Zenith, 
Zenith-Stromberg, Solex, Carter, 
Bendix-Stromberg, Holley and Weber. 
The Zenith-Stromberg is, of course, 
a Zenith product, as distinct from the 
Bendix-Stromberg, which is produced 
by the Bendix concern at Elmira, 
U.S.A. The only constant-vacuum 
carburettor exhibited was the S.U. 
This is a standard fitting on cars of the 
Nuffield Group and on a number of 
other British makes. The downdraught 
type of carburettor continues to hold 
the field where the open choke instru- 
ments are concerned, but all the S.U. 
constant vacuum carburettors were of 
the horizontal or ‘“side-draught” 
pattern. On some sports or semi- 
sports cars the horizontal S.U. 
carburettor is tilted up so that it 
becomes in effect a semi-downdraught. 
The downdraught carburettor was 
introduced over twenty years ago, and 
has held almost undisputed sway ever 
since. However, the present trend 
towards lower bonnet lines is beginning 
to render the downdraught carburettor 
rather inconvenient, and there are 
indications that the horizontal instru- 
ment may return to favour. One such 
example of this trend is the new Nash 
power unit fitted in the Nash-Healey, 
where the carburation equipment is 
provided by a pair of Carter horizontal 
carburettors of new design. 
Although only twenty years ago the 


New dual downdraught carburettor scheme 


on the Panhard Junior 


carburettor with an economiser and 
accelerating pump was regarded as a 
complicated horror, virtually every open 
choke instrument of 30mm throttle 
bore and over now incorporates these 
items as a matter of course. Cold 
starting systems are receiving more 
attention, and this is as it should be. 
As we must export to live, many 
vehicles must go to the western areas 
where really cold winters are ex- 
perienced. American motorcar manu- 
facturers have this problem on their 
doorstep and their cars have to be 
really good cold starters. British cars 
have not always been so successful in 
this respect, and it is doubtful even 
now whether sufficient attention is 
focused upon this most important 
detail. With the American contingent 
of exhibits, the use of the thermo- 
statically controlled automatic choke 
starting system is almost one hundred 
per cent. While some British manu- 
facturers, of the more expensive pro- 
ducts, including Rolls-Royce, continue 
to fit this system, there are indications 
that it is not popular with makers of the 
cheaper cars, doubtless on account of its 
effect upon short-journey petrol con- 
sumption. For example, this starting 
system has been fitted to the Humber 
Hawk for a number of years, but the 
Hawk Mk-5 exhibited had a hand con- 
troller with a semi-automatic strangler 
valve and interconnected fast idle. 
During the last year or so a good deal 
of development has taken place in 
American carburettors. Chief among 
these is the attempt to lower the down- 
draught carburettor and so provide 
more under-bonnet space to produce a 
lower bonnet-line. This is more 
marked in the case of the V-eight 
engine, where the downdraught car- 
burettor furnishes the most practical 
carburation system. Another innova- 
tion is the production of the four-barrel 
carburettor, one version of which is the 


Bendix-Stromberg ‘‘Aeroquad” A very 
similar carburettor is produced by the 
Carter concern. In fact, the two are so 
alike that they might be manufactured 
to a common design. Intended for use 
on eight-cylinder engines, the system 
is so arranged that two barrels are in 
use for normal cruising, the other two 
barrels being brought into action for 
high power. Both the _ Bendix- 
Stromberg and the Carter versions are 
equipped with automatic chokes of the 
hot air pattern. 

Another noticeable feature of the 
Show was the increasing use of the oil- 
bath air cleaner, sometimes separated 
from, and sometimes incorporated 
with the air silencer. Most of the 
American contingent had the single 
combined unit. In some applications 
they were of proportions that almost 
dwarfed the engine. 

Mechanical fuel pumps, generally 
of A.C. manufacture and fitted to the 
side of the engine crankcase continue 
to hold preponderance over other 
kinds, despite the disadvantages of 
heat transfer to the fuel with resulting 
vapour formation. The S.U. electric 
fuel pump, also of the diaphragm 
pattern, was employed on some exhibits, 
and is standard equipment on the 
Nuffield Group of vehicles. New to 
this country, although widely used in 
the States for some years, is the new 
A.C. combined mechanical fuel pump 
and windscreen wiper booster. This 
unit was exhibited on the Ford Consul 
and Zephyr engines. 

Induction systems again provide the 
usual wide variety of design, so much 
so that the student must inevitably 
pause to wonder which can be the best, 
and why. 

Four-cylinder engines followed much 
of a pattern and were usually of the 
two-or four-port branch designs. A 
great deal more variation was to be 
observed on the six-cylinder engines, 


Single Solex downdraught carburettor on 


Hotchkiss-Gregoire flat-four 








for they lend themselves to so many 
arrangements. Almost every possible 
variation was on view. Again, in the 
matter of hot-spots there was a very 
wide range of different applications 
Exhaust heated hot-spots were the 
most popular, and there were a number 
of varying schemes from the plain 
contact type to the elaborate thermo- 
statically controlled heat valve. Some 
manufacturers exhibited coolant heated 
hot-spots, but these were in the 
minority. Rolls-Royce and Bentley 
still prefer this design, but here again it 
may be a matter of expediency, as the 
exhaust manifolds are on the opposite 
side of the engine. 

Although the new Vauxhall Wyvern 
engine is a complete re-design to the 
fashionable “‘square”’ specification, the 
main features of the carburation system 
are much the same as those employed 
by the Vauxhall concern for some years 
They include the usual induction 
manifold over the exhaust, arranged on 
the left-hand side of the engine. The 
thermostatically controlled hot-spot 
valve, pioneered by Vauxhall in this 
country, is retained, together with a 
Q section manifold tract. A Zenith 
downdraught carburettor with part 
throttle economizer and accelerating 
pump supplies the two-port induction 
tract. 

From the hot-spot jacket the two 
galleries bend inwards towards the 
cylinder -head and fall somewhat 
sharply to the cylinder head ports. As 
in the case of the new Velox engine, 
the induction tract is kept parallel with 
the ground, although the engine is 
mounted in the chassis with a trans- 
mission angle. This means that the 
rear port branch drops more to meet 
the cylinder head port than does the 
front one. Previous Vauxhall practice 
is retained, where the hot-spot valve 
plate spindle is arranged parallel with 
the crankshaft, with the _ bi-metal 
thermostat spring located at the rear, 
away from the draught of the fan, and 
the counter-weight bob in the front 
When in the cold position, the counter- 
weight rests against a pad held by a 
small bracket, attached to one of the 
manifold bolts. 


The Triumph sports car has twin semi-downdraught S.U. carbura- 
tion and a new induction system 
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Exhibited for the first time in this 
country, the Kaiser Henry J. Corsair 
power unit is the Willys 2-2 litre four- 
cylinder side valve engine. On this the 
carburation system follows the con- 
ventional lines employed on American 
six- and eight-cylinder engines, with 
both induction and exhaust manifolds 
on the same side, together with a 
thermostatically controlled hot-spot. An 
ordinary flat two-port induction mani- 
fold of round section arranged on the 
left-hand side supplies the two siamesed 
inlet ports in the cylinder block. The 
two exhaust manifold branches from 
the outer exhaust ports curve up and 
over the induction manifold, and down 
to meet the centre exhaust ports, where 
they join the box casting containing 
the hot-spot heat valve. It is surprising 
to see the bi-metal thermostat spring 
placed on the front end of the heat 
valve spindle, where it is subject to the 
draught from the fan. This may be a 
matter of production costs, since the 
bob-weight is located on the front of 
the spindle also and there is no pro- 
truding end of the spindle at the rear. 
The air silencer is of unusual shape, 
being about a foot in diameter and some 
four inches deep. It is joined to the 
downdraught Carter carburettor by an 
extension and right-angle elbow piece. 
A combined mechanical fuel pump and 
windscreen wiper booster is mounted 
low down on the left-hand front of 
the engine, and a reinforced asbestos 
heat shield is provided to protect the 
pump from exhaust heat. 

For sports cars twin carburettors are 
commonly employed. The new 
Triumph is no exception. It has a 
Triumph Renown engine, but a differ- 
ent carburation system. In place of the 
usual four-port branch induction tract 
and single downdraught carburettor, 
Sports version is fitted with a 
straight-rake manifold of round section, 
with two horizontal S.U. carburettors 
tilted up at a slight angle, so that they 
become semi-downdraught. The inlet 
ports on the cylinder head are spaced 
in pairs very close to one another at 
each end of the head. This therefore 
also brings the two port branches of 
the induction manifold very close 


the 
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together, and there is very little room 
for the carburettors to be spaced 
between them. Disc type air silencers 
of A.C. manufacture are attached to 
the air intakes of the carburettors. 

Singer on the other hand employ 
two downdraught Solex carburettors 
on the SM Roadmaster. As on the 
SM-1500, there is an internal induction 
gallery running the length of the 
cylinder head, and fronf*which the 
four individual inlet ports lead down 
to the inlet valves. Two risers and 
inlet bends are cast integral with the 
exhaust manifold. They feed the 
mixture into the internal gallery through 
two ports cast in the cylinder head. 
The right-angle bends below each 
carburettor are thus exhaust heated, 
and doubtless provide excellent drive- 
away from cold. From a well in the 
bottom of each inlet bend, a drain pipe 
is led away down in line with the exhaust 
pipe. Here again small disc type air 
silencers are mounted direct on the 
carburettor intakes. 

Conventional Wolseley design is 
retained in the carburation system of 
the new Four-Fortyfour model. The 
two-port round section induction mani- 
fold is cast integral with the four-port 
exhaust, the induction being placed 
above so that the junction of the two 
manifolds form a hot-spot. Mixture 
is supplied by a horizontal S.U. 
carburettor mounted in the tilted 
position now popular. An end-feed air 
silencer is connected to the intake of 
the carburettor by a curved intake tube. 

Carburation on flat-four engines is 
always something of a problem. On 
the new Gregoire-designed engine 
Hotchkiss have chosen the simplest 
method by employing a single down- 
draught carburettor, feeding into the 
middle of a long induction pipe leading 
down to the siamesed inlet ports of each 
bank of two cylinders. The induction 
pipe is fabricated of steel tubing 
and in the centre of the pipe, under- 
neath the riser, is a flange to which 
is bolted the hot-spot casting. Exhaust 
gases are passed through the casting 
by means of large bore tubes, one 
of which is taken from the exhaust 
ports located’on the7underside of the 


Twin Solex downdraught carburettors with exhaust-heated riser 
elbow tracts on Singer SM Roadster 
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left-hand bank. The other pipe leads 
from the hot spot casting down to meet 
the exhaust pipe from the right-hand 
bank. A_ glass-bowl petrol filter is 
interposed between the carburettor and 
the petrol pipe, the filter being screwed 
directly into the carburettor petrol 
inlet of the downdraught Solex car- 
burettor. Mounted in a forward facing 
position on the carburettor is a long 
cylindrical License Vokes air silencer. 
A somewhat unorthodox induction 
system is employed on the new 
Sapphire 3-4-litre Armstrong Siddeley 
engine. This power unit, of wholly 
new design throughout, breaks fresh 
ground as far as Armstrong Siddeley is 
concerned, at any rate during recent 
years. Hemispherical combustion 
chambers, inclined valves and a valve 
gear of the cross-push rod variety from 
a single camshaft on the right-hand 
side of the engine, form a combination 
quite different from the conventional 
lozenge type o.h.v. engine produced by 
this concern since the war. 
Armstrong Siddeley engines have 
long used the six-port internal induction 
gallery cast in the cylinder head. But 
to employ this arrangement in con- 
junction with a hemispherical head is 
something quite different, and the 
designer deserves great credit for 
attempting to combine the known 


advantages of this layout with a high 
performance design in other respects. 
The internal gallery runs the length of 
the cylinder head casting and is of 


circular cross section. From each inlet 
valve the six inlet ports run into the 
gallery at an angle, sloping backwards 
from the valve port into the gallery. 
Following the usual Armstrong Siddeley 
practice, a balance orifice is located 
in a small separate casting detachable 
from the head, and secured in place by 
an outside flange and two small bolts. 

It will be recalled that with the 
existing Eighteen engine the internal 
gallery is fed by a two-port external 
manifold. In the Sapphire however, 
a four-port external manifold is used 
in conjunction with a single down- 
draught Zenith-Stromberg carburettor 
of the part-throttle economizer type. 
This unusual manifold arrangement 
thus has two induction branches feeding 
into each half of the internal gallery, 
the design being such that each of the 
four branch port outlets into the main 
gallery faces a blank wall between the 
inlet valve ports of Nos. 2 and 3, and 
4 and 5. The external induction 
manifold is of aluminium and of 
circular cross section. 

As the exhaust manifold is on the 
opposite side of the engine, a coolant 
heated hot-spot is employed. This 
consists of a water jacket surrounding 
the junction of the riser ““T”’ with the 
manifold tract. Hot coolant is fed 
direct from the cylinder head into the 
jacket through a short tube connecting 
the head with the manifold hot-spot 
casting. From this point the coolant 
is returned to circulation through a 
large bore copper pipe to the water 
pump. From the riser the two manifold 
branches rise sharply and then straighten 
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New automatic choke system on the 

Bentley, showing strangler lever and 

thermostat rod. Standard S.U. carburettors 
are used 


out, so that essentially the galleries are 
flat. The outer ends of the manifold 
turn inwards in a gentle curve to form 
the outer port branches, while the two 
inner port branches lead straight in- 
wards from the manifold to the 
cylinder head ports. Beneath the riser 
and gallery junction there is a deep 
sump, from which the manifold drain 
tube is taken. 

To retain a stable idle, a ball valve is 
fitted to the bottom on the drain tube. 
Accelerator to throttle control is by a 
pull rod system and a large ““L” type 
A.C. air silencer is mounted across the 
engine, above the valve tappet cover. 
The fuel supply to the carburettor is 
by an A.C. mechanical fuel pump 
complete with glass-bowl petrol filter, 
mounted on the off-side of the engine. 
As on the Eighteen, the exhaust 
silencing system comprises a primary 
expansion box followed by an exhaust 
silencer proper. With the new engine 
however, the exhaust manifold is 


formed of two separate castings, each 
having three ports, so that the front 
manifold exhausts cylinders 1, 2 and 3, 
and so on. Two separate down pipes 
are employed. They run directly into 
the expansion box located to the lower 
rear of the engine. From the expansion 
box the single exhaust pipe leads down 
to the silencer, placed a little more than 
half way down the length of the chassis. 

Another newcomer to the British 
field, the power unit of the new Humber 
Super Snipe presents something quite 
different from previous Humber 
practice. This o.h.v. engine with 
lozenge-shaped combustion chambers 
has vertical side-by-side valves, and 
both inlet and exhaust valves have 
separate ports. The three-port branch 
induction system so long favoured by 
Humber is now replaced by a straight- 
rake six-port branch design. Arranged 
on the left-hand side of the engine, the 
aluminium induction manifold casting 
is placed above the six-port branch 
exhaust. It is evident that cold weather 
starting has been much in the designer’s 
mind in scheming this system, the 
design showing the result of much 
careful thought, and doubtless much 
development work also. 

As usual with this arrangement, the 
two manifolds are bolted together in the 
middle, and between the two mating 
flanges there is a stainless steel thin- 
plate hot-spot of large area. Welded to 
the underside of the plate is a collector 
piece for directing the exhaust gases 
on to the plate. The idea is similar 
to that used on the Austin Sheerline 
induction system, but on that engine 
the deflector is a casting attached to 
the plate hot-spot. On the Humber 
engine the main induction gallery is 
of the rake type when viewed in plan. 

From the extreme ends of the gallery, 
the two tracts fall towards the hot-spot, 
where a manifold drain is placed. The 
engine has a transmission angle of some 
5 deg when in the chassis, and to ensure 
effective cold operation drainage, the 
rear end of the gallery rises more than 
the front one. As a result the port 
branches are not symmetrical with the 
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gallery throughout, the front three 
branches rising from the top of the 
gallery tract, while the three rear ones 
lead inwards towards the cylinder head 
in line with the gallery. In cross 
section the gallery tract is Q shaped. 
This is also in keeping with cold 
operation. The spacing of the six-port 
branches is somewhat unusual. Nos. 1 
and 2, and 5 and 6 are close together 
at each end. There is then a large gap 
between Nos. 2 and 3, and Nos. 4 and 5 
As usual, the exhaust branches of 
Nos. 1 and 6 are at the extreme ends 
The downdraught Zenith-Stromberg 
carburettor is mounted on a rather 
short riser of a length that is doubtless 
dictated by the bonnet space available. 
An automatic choke of the usual 
Zenith-Stromberg type is incorporated, 
the thermostat unit being located in a 
small well cast on the side of the exhaust 
manifold. A mechanically operated 
accelerating pump with vacuum 
operated economizer for part throttle 
economy is contained within the 
carburettor. 

Previously Humber models have had 
throttle controls of the cable type. 
This is now superseded by a rod 
system throughout from the accelerator 
pedal to the carburettor, the last 
portion of the control being of the 
torsion rod pattern, that twists the 
throttle valve lever instead of pulling it. 
Possible vapour troubles have evidently 
not been overlooked, for not only is 
there a reinforced asbestos heat shield 
under the carburettor between the 
throttle body and the induction riser, 
but there are similar heat shields over 
the A.C. mechanical fuel pump and 
the separate petrol filter. The fuel 
pump, which has its own glass-bowl 
filter, is located on the right-hand front 
of the crankcase, while the independent 
petrol filter is placed on the same side 
but above the pump. Although the 
position of the petrol filter may be 
criticized, it is obviously most difficult 
to suggest a different position under 
the bonnet where it would be in a cooler 
spot. 

A large combined oil bath air cleaner 
and silencer is mounted on the right- 
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hand side of the chassis towards the 
front of the engine. From the top of 
the cleaner a long length of corrugated 
hose leads over the top of the rocker 
cover to a wide and flat iritake elbow, 
which fits over the top of the carburettor. 
From the underside of this fabricated 
metal elbow a fume extractor pipe is 
taken down into the top of the rocker 
cover. In common with other Rootes 
products, the induction manifold drain 
pipe has a non-return ball valve at its 
lower end. 

Also prominent among the newcomers 
was the new Vauxhall Velox with the 

square” engine. For this the carbura- 
tion system follows closely on the well 
known Vauxhall designs, including the 
retention of the thermostatically con- 
trolled hot-spot. Mounted on the left 
side of the engine, the three-port 
induction manifold is of cast iron and is 
arranged above the six-port exhaust. 
Junction between the two is, as usual, 
in the centre, where the two are bolted 
together. A hot-spot jacket of generous 
dimensions surrounds the junction 
of the riser ““T”’ with the gallery. Hot 
exhaust gases are fed into the jacket 
from the exhaust manifold below, where 
the heat control valve is situated. In 
general design, the induction system is 
similar to previous designs, the tract 
being Q shaped in cross section. The 
engine is inclined in the chassis to 
provide a transmission angle, but the 
induction gallery is so arranged as to 
be parallel with the ground. Thus the 
rear port branch has a greater fall to 
the cylinder head ports than does the 
front port branch. While the gallery 
is horizontal, the front port branch 
falls some 2 in to the cylinder head port, 
the bend downward being rather sharp. 
As on the Wyvern the thermostatically 
controlled hot-spot is of the type which 
has been used on Vauxhall engines for 
many years. Attached directly to the 
top of the Zenith downdraught car- 
burettor is an air silencer of astonish- 
ingly small dimensions for the size of 
the engine. Instead of the torsion rod 
throttle control previously employed, 
the accelerator control is now of the 
pull-push type, with a large pull-off 
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spring anchored to the lever on the 
front of the bulkhead. This is to be 
commended, since the main effort to 
bring the throttle and accelerator pedal 
mechanism to the closed position is 
remote from the throttle spindle. Far 
too often the only return spring on the 
whole system is attached to the throttle 
lever, a method which usually pro- 
motes undue wear on the throttle 
spindle and often produces a sticky and 
jerky feel to the accelerator pedal. This 
is particularly true of some cable 
accelerator controls. 

The only American engine exhibited 
designed on the F-head principle, with 
o.h.v. inlet and side exhaust valves, the 
Willys Overland, has the induction 
tract cast within the cylinder head. 
This is seldom encountered in American 
design although the Nash have long 
favoured this scheme. On the Willys 
Overland engine the tract is contained 
in a protruding portion on the right- 
hand side of the cylinder head casting. 
A downdraught Carter carburettor is 
bolted to the top centre of the casting 
and separate inlet ports lead from the 
internal tract to each individual inlet 
valve. The tract is thus water heated 
over its entire length, another departure 
from orthodox American practice. 
Located on the left side of the engine 
is the six-port exhaust manifold, an 
arrangement which renders water heat- 
ing of the mixture a virtual necessity. 

An internal gallery induction tract 
is also incorporated in the power unit 
of the Nash-Healey. This is the new 
o.h.v. Nash six-cylinder engine, which 
was not exhibited in the range of Nash 
cars at the Motor Show. Cast in one- 
piece with the aluminium cylinder 
head, the induction tract is of rect- 
angular cross section, the top of which 
is open. A cast aluminium cover plate 
forms the top wall of the tract, and is 
secured by a number of studs and nuts 
along the top. Two horizontal Carter 
carburettors of new design are em- 
ployed. They are bolted to the side of 
the induction casting. Underneath the 
induction tract is the exhaust manifold, 
which is in fact formed of steel tubing. 
Holes in the tubing match with the 


Induction arrangement on the De Soto Firedome V-eight. Note 
lagging on thermostat hot-air pipe 
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exhaust ports in the cylinder head, the 
tubing being clamped into a reamed 
groove in the head by steel clamping 
pieces. This scheme was first employed 
by the Nash concern a few years ago, 
and it is now used by Ford on the 
Consul and Zephyr models. Both 
carburettors are equipped with the 
Carter automatic chokes of the hot air 
pattern. Of particular interest is the 
pressed steel assembly forming the 
connection between the two throttle 
spindles, which should be both cheap 
to produce and effective. 

About this time last year Rolls-Royce 
introduced a change of carburation 
system on the Silver Wraith model. 
This was the employment of a single 
downdraught Zenith-Stromberg down- 
draught instrument in place of the dual 
model previously fitted. The standard 
Zenith-Stromberg form of automatic 
choke was retained, where the usual 
combination of off-centre mounted 
strangler valve with vacuum “kick- 
open” stepped fast idle cam and bi- 
metal thermostat unit provides an 
automatic control of the mixture 
strength during cold starting and the 
warm-up period. As before, the thermo- 
stat unit is housed in a recess cast in the 
water heated hot-spot, so the thermo- 


Carter carburettor and induction system on 
Kaiser Henry J. Corsair 





On the Buick a four-barrel Stromberg replaces the dual 
carburettors previously employed 
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the exhaust, which is the more common 
practice. This system has been retained 
and the Rolls-Royce cars exhibited 
were so equipped. 

On the Bentley however, a radical 
alteration has been made by the incor- 
poration of a similar version of the 
automatic choke to the existing twin 
S.U. carburettor scheme. It will be 
recalled that with the Bentley arrange- 
ment the air silencer lies along the top 
of the rocker cover, and the air intakes 
of the two S.U. carburettors are con- 
nected to the centre of the air silencer 
by a T-shaped casting. With the new 
automatic choke the large off-centre 
mounted strangler valve is placed in 
the leg of the “T’’, which is joined to 
the centre of the air silencer. From a 
lever on the outside of the strangler 
spindle a rod is linked to the lever of 
the thermostat unit, which is placed as 
before in a recess cast in the coolant 
heated manifold. 

The thermostat unit is basically the 
Zenith-Stromberg, but with a longer 
spindle to accommodate two of these 
bi-metal springs instead of the usual 
single one. Twin springs are necessary 
owing to the larger size and conse- 
quently greater weight of the strangler 






Alfa-Romeo carburettor, air silencer and exhaust 
manifold arrangement 


stat is subject to coolant heat instead of 





Six-port induction, downdraught Zenith-Stromberg economiser 
carburettor and automatic choke on the new Humber Super Snipe 





valve. Another rod is linked from the 
strangler lever to a stepped fast idle 
cam, so situated that a fast idie stop 
screw on the front carburettor engages 
with the cam when the strangler is in 
the closed or cold position. Instead 
of the vacuum piston generally em- 
ployed to open the strangler valve when 
the engine fires from cold, a vacuum 
operated diaphragm is used. As in the 
case of the vacuum piston, the amount 
of strangler opening at the initial fire 
is governed by a stop screw. Owing 
to the greater size of the strangler valve 
a solenoid is incorporated in the system 
to hold the strangler fully closed when 
the starter button is pressed. 

It will be remembered that the 
American Sisson automatic choke pos- 
sesses this feature of the solenoid for 
fully closing the strangler valve. Also 
different from previous Bentley models 
is the arrangement of the float chambers 
of the two carburettors. Whereas 
formerly both float chambers were 
placed to the front of the carburettors, 
in the present scheme the float chamber 
of the front carburettor is in front of 
the carburettor, but that of the rear 
carburettor is behind. The position of 
the dual S.U. fuel pump assembly is 
unchanged, being located about midway 















New Fiat V8 twin dual downdraught Weber 
showing sectioned carburetto 


along the chassis frame and _ bolted 
thereto. This is an excellent position, 
as the pump is remote from the heated 
area under the bonnet and should thus 
be fairly free from vapour troubles 
On the standard model, twin exhaust 
systems are employed, each set of three 
cylinders exhausting into separate 
tracts leading to separate exhaust 
silencers and tail pipes. Like the 
Zenith-Stromberg system, the throttles 
must be opened once before a cold 
start is attempted, in order to lift the 
fast idle stop screw clear of the fast 
idle cam. 

Producing excellent power for its 
capacity, the new Fiat V-8 is carburetted 
in a somewhat unusual manner. In- 
stead of the individual inlet valves and 
cross-over induction tract which have 
become general on V-8 engines, the 
Fiat employs two dual downdraught 
Weber carburettors, each barrel of 
which feeds two siamesed inlet valve 
ports, one in either bank. The risers 
form part of the cylinder head castings, 
so that there are two risers on the inside 
of each head, and opposite to the risers 


Pegaso V-eight dual Weber carburettor versior 
induction system 
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Thermostat-controlled hot-spot system on the Vauxhall Wyvern 


Zenith downdraught carburettor 


on the other head. A balance tube 
about one inch in diameter joins the 
two risers on each side. Fitted direct 
to the machined tops of these risers 
are the two dual downdraught car- 
burettors, one barrel feeding the port 

one head and the other barrel the 
port on the other. It must be difficult 
to maintain these two induction flanges 
at equal height in production, because 
the carburettor must seal down across 
both. When several such angles are 
involved, this could become quite a 
problem. 

In order that the carburettor throttle 
alves should each open in the opposite 
directions, the throttle spindles are 
parallel with the crankshaft, and geared 
together, in a similar fashion to the 
American Bendix-Stromberg aircraft 
carburettors. To employ such a system 
’n a motor car carburettor would render 
it very expensive to produce. The 
sectioned carburettor exhibited reveals 
he discharge system to be of the 
double venturi type, very similar to 
the existing Zenith-Stromberg. A 
fabricated four-branch exhaust mani- 


with conventional 


fold is bolted to the top of each cylinder 
head, with the off-take flange arranged 
in the middle, where the four branches 
meet. 

Surprisingly enough, nothing could 
be more conventional than the induction 
arrangement on the Pegaso V-8 engine. 
While it was difficult to obtain technical 
information, it is clear that the carbura- 
tion system on the polished chassis 
exhibited closely follows the orthodox 
inter-leaved tract arrangement initiated 
by Ford some years ago. In common 
with current American designs of this 
system, four separate inlet ports per 
bank are fed from the dual down- 
draught carburettor, and an extra port 
branch on each side of the manifold 
casting leads exhaust gas to the under- 
side of the riser and gallery junctions. 
Weber carburettors are fitted to all 
three versions of the Pegaso. 

With the four-carburettor model, 
four downdraught Weber carburettors 
are used. They are so arranged that 
one barrel of each carburettor feeds an 
inlet port on one side and the corres- 
ponding port on the opposite bank. 


Four carburettor version on the 


Pegaso V-eight 
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In the case of the supercharged version, 
the large Weber supercharger lies along 
the vee, parallel with the crankshaft, 
and takes its mixture supply from a 
large dual carburettor at the rear of the 
engine. 

Although the general design of the 
induction systems on the American V-8 
engines has altered little in recent years, 
there has been a good deal of develop- 
ment in American carburettors. These 
developments have been directed 
chiefly for the attainment of greater 
power from the engines and the 
reduction of height. Both the Lincoln 
and the Mercury were equipped with 
the Holley Centriflo dual downdraught 


S far as the great majority of 
vehicles was concerned there was 
litle of interest respecting 

clutches, since the dry disc is almost 
universal and is nearly always of Borg 
and Beck manufacture. In some 1953 
British models larger clutches than 
those formerly in use are now fitted; a 
change from an 8 in to a 9in disc was 
a case in point. Some sporting drivers 
may not be so grateful for this as might 
be expected, since with the average 
synchromesh mechanism there is diffi- 
culty in accelerating the mass of a 
larger disc in making a rapid upward 
change. One or two of the Continental 
cars are remarkable for the small size 
of their clutches, notably the Lancia 
Aurelia, described in connection with 
last year’s Show, in which ground 
clearance sets a limit to the diameter 
of the assembly which comes on the 
lower shaft of the combined rear axle 
drive and gearbox. 

The new Fiat 1900 also has a fairly 
small clutch, but to this no objection 
can fairly be raised since it is in series 
with a fluid flywheel which takes care 
of nearly all the slipping. This car 
happens to be one of the several Con- 
tinental makes using a_ five-speed 
gearbox, the top gear being a rather 
high overall ratio. While this gives 
smooth and silent travel at high speeds 
it is clear that the characteristics of the 
fluid flywheel will require careful con- 
sideration if the expected fuel economy 
is to be realized. In the hands of 
meny drivers the car may do a lot of 
running at modest speeds in overdrive 
ratio. In a moderately hilly district 
the engine may, therefore, be called on 
to pull hard at speeds at which fluid 
flywheel slip would normally be con- 
siderable. 

A centrifugally operated, dry-disc 
clutch is again a feature of those of 
the new Armstrong Siddeley Sapphire 
cars to which a Wilson gearbox is 
fitted. This clutch is of highly refined 
design, and every effort has been 
taken to secure progressive engage- 
ment. The clutch disc, for example, 
has its front and rear facings attached 
to two separate discs, with interposed 
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carburettor. This extremely ingenious 
design reduces the combined height of 
the carburettor and air silencer by 
almost half. The construction is such 
that the large air silencer fits round the 
outside of the carburettor, in such a 
manner that the outer wall of the 
carburettor is formed, as it were, by the 
inside of the air silencer casing. 

The new De Soto Firedome V-8 
engine contains the orthodox cross-over 
interleaving induction system common 
to most American engines of this type, 
together with a hot-spot heated by 
passing exhaust gas through the mani- 
fold casting. An interesting feature 
however, was the extreme shortness of 


the new dual downdraught Stromberg 
carburettor. Also of this conventional 
design is the induction system of the 
new Dodge V-8 power unit, similar in 
essentials but smaller than the Chrysler 
V-8 engine. Induction systems of the 
same type are used on the Cadillac, 
Oldsmobile and Chrysler V-8 engines, 
but these models incorporate versions 
of the new four-barrel carburettor. 
These may be either the Stromberg 
‘*‘Aeroquad”’, or the four-barrel Carter 
which resembles it very closely. With 
this type of carburettor two barrels are 
in use for normal cruising speeds, the 
other two barrels being brought into 
action for high power. 





CLUTCHES 


Single-dise is Standard but More Interest Shown in 


cushioning springs. The presser plate 
is operated by bell-crank, bob-weight 
levers bearing on a thrust plate. ‘This 
transmits the load to the pressure plate 
by a number of pre-loaded compres- 
sion springs. Graduation of engage- 
ment is thus assured and, since the 
travel of the thrust plate is limited, the 
maximum pressure on the pressure 
plate is determined not by the centri- 
fugal force, which is unnecessarily 
large at high engine speeds, but by the 
preloaded springs. 

The centrifugal clutch is therefore 
always available as a “ safety valve ” to 
cushion any shocks that might other- 
wise be felt as a result of too rapid 
engagement of a gear band in the 
Wilson box. In this respect the centri- 
fugal clutch, as developed by Arm- 
strong Siddeley, is superior to the fluid 
flywheel which, at high speeds, gives 
an almost solid drive capable of trans- 
mitting many times the engine torque. 

A special centrifugal dry-disc clutch 
may be said to form the “heart” of 
the new Manumatic gear-change intro- 
duced by Automotive Products Ltd. 
In this the bob-weights come between 
the presser plate and the thrust plate. 
Though they act directly on _ it, 


Centrifugal clutch of Borg and Beck Manu- 
matic transmission 


Centrifugal Operation 


engagement is cushioned as the thrust 
plate is backed up by the usual clutch 
springs. The normal withdrawal levers 
and thrust bearing act on the thrust 
plate. Since the travel of the bob- 
weights is strictly limited by stops, the 
normal withdrawal mechanism can at 
all times disengage or engage the 
clutch irrespective of the action of the 
centrifugal weights. 

In normal running the thrust plate 
is held, by the withdrawal mechanism 
and against the pressure of the clutch 
springs, in such a position that at quite 
low speeds the bob-weights, under the 
pressure of retraction springs, allow 
the presser plate to disengage. The 
clutch is therefore free on the tick- 
over and a start from rest can be made 
without using the clutch pedal. 

Provision is made _ whereby, if 
required, the withdrawal gear can be 
released slightly, allowing the thrust 
plate to move further forward until the 
presser plate is engaged again, in 
spite of the fact that the engine speed 
is low and the bob-weight pressure 
withdrawn. By this means the car 
can drive the engine from a position of 
rest, making a tow-start possible in 
spite of the centrifugal clutch. Again, 
this provision makes it possible to 
restart an engine which has accident- 
ally been stopped and also to use it as 
a brake when descending a hill, even 
from rest. The complete change 
mechanism, incorporating this clutch, 
is briefly described under gearboxes. 

It may be recollected that at the 
last Commercial Vehicle Show the 
Daimler Company showed a centri- 
fugal clutch as an alternative to the 
fluid flywheel to meet the wishes of a 
few users. This component had 
segmental weights, faced with brake 
lining, expanding against the control of 
garter springs to engage a drum on 
the gearbox drive shaft. A feature of 
the Daimler arrangement was the 
fitting of a roller-type free-wheel 
between the engine and the drive shaft 
which ensured that the engine would 
at all times be driven by the vehicle 
on the overrun, as long as the Wilson 
box was not in neutral. 
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Interesting Developments in Semi-automatic and Automatic Control 


use Warner-type baulked synchro- 

mesh on second, third, and top 
speeds. The gearbox of the new 
Humber Snipe is rather unusual in 
having synchromesh on all four speeds 
In three-speed gearboxes, which are in 
any case somewhat rare, first-speed 
engagement is by sliding wheel, a 
notable exception to this practice being 
the Standard Vanguard, which has 
synchromesh on first speed also. 

The Rover Company continues its 
practice of fitting General Motors-type 
baulked synchromesh, with large cones, 
to third and top gears only, second 
speed being engaged by an internal- 
toothed dog clutch and first speed by a 
sliding wheel. It should not be inferred 
that this practice implies any inferiority 
in gear-changing performance. It will 
be recalled that the Rover car has, as 
always, a free-wheel incorporated in the 
back of the gearbox and available on 
all speeds. In our opinion, this provides 
a more satisfactory change down into 
second speed on a steep hill than the 
synchromesh devices in common use, 
hardly any of which have sufficient 
torque capacity on the second-speed 
cones to give the rapid synchronization 
required for an emergency change 
With a free-wheel, an instantaneous 
change can be made without any 
possibility of an overrun jerk. Free- 
wheels are not perhaps, particularly 
suitable for traffic driving, but it must 
be remembered that the Rover cars 
have always incorporated a control that 
enables the driver to lock the free-wheel 
if circumstances make it desirable. 

While on the subject of free-wheels, 
our approval of the roller-type free- 
wheel clutch fitted by the Bristol 
concern to the first-speed wheel of their 
four-speed gearbox may be reaffirmed 
First speed, admittedly, is seldom 
required, but for a driver taken un- 


Prscvramerssp all gearboxes now 
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awares by a precipitous hill it is con- 
soling to know that the lever can be 
slammed into first without thinking 
about engine speed, and in the know- 
ledge that the engine will take up the 
drive perfectly smoothly. On a car of 
semi-sporting type, high-geared and 
with close ratios, first speed can then 
be used in dense traffic without the 
rather violent momentary deceleration 
which occurs on releasing the 
accelerator. 

In spite of the great popularity of 
automatic transmissions in America, it 
should be noted that most trans- 
atlantic firms offered conventional three- 
speed boxes as an alternative, with an 
automatic overdrive of the epicyclic 
type as an optional extra. 

No less than three Continental cars 
were shown with five-speed synchro- 
mesh gearboxes. The Lancia Aurelia, 
shown last year, is joined by the Fiat 
1900 and the Pegaso. 

Fiat employ a normal type of gearbox, 
giving direct drive on fourth speed, 
fifth being a geared-up overdrive. As 
mentioned in the notes on clutches, the 
Fiat is unique in having a fluid flywheel 
in series with a dry-disc clutch for 
gear-changing. 

In the Pegaso, which has a 2-5-litre 
engine of extremely high performance, 
the aim is clearly at a car which can be 
used for some classes of competition 
work. Ratios are very close, the 
reduction from top to fourth being 1-33, 
from fourth to third 1-33, and from 
third to second 1-44. Mounted as a 
unit with the spiral-bevel rear wheel 
driving assembly, the gearbox comes 
behind the differential housing and has 
its driving shaft below the driven one 
which carries the bevel pinion at its 
front end. All speeds are indirect and 
pump lubrication is provided. Central 
change is by a lever close to the driver’s 
seat, coupled by a sliding and rotating 


rol on Nash-Healey 


tube to a laterally extending selector 
arm picking up the striking rods, the 
mechanism being enclosed in a box 
coming just in front of the differential 
housing. 

It will be remembered that the Lancia 
Aurelia gearbox is also indirect on all 
gears, the practice being in any case 
nearly standard on cars specially in- 
tended for varying kinds of competition 
work and often using fourth and third 
speeds as much as, or even more than 
fifth speed. 

It is interesting to note, however, 
that the four-speed gearbox of the 
Renault 2-litre is also indirect on all 
gears. Though this may be considered 
a normal touring car, with a good power- 
weight ratio, third speed is remarkably 
close to top gear, the reduction being 
only 1:23: 1. No doubt the fact that 
third speed, which has an overall ratio 
of only 5:1, is intended for use for 
prolonged periods, has influenced the 
designer in employing an indirect box, 
which would be quieter and slightly 
more efficient under these conditions 
than an orthodox direct-drive unit. 

Another deciding factor was probably 
the mounting of the rear wheel driving 
gear on the frame which, by eliminating 
propeller-shaft movement, allows a 
very low floor line without a tunnel. 
The indirect gearbox, which is 
assembled as a unit with the engine, 
provides a power outlet which is about 
three inches lower than that of a 
direct-drive box and also gives a flat 
floor at the front seats. 

The increasing use of multi-speed 
gearboxes and overdrives is tending to 
a rather remarkable state of affairs. 
Many cars are now geared so high on 
top, or overdrive if the word is pre- 
ferred, that wind resistance never 
allows the engine to reach the peak of 
its power curve. At the same time the 
next lower gear is sometimes low 
enough to take the engine past the peak 
of the power curve before balancing 
out. While of little interest to any but 
very fast drivers, the fact remains that 
some modern cars have /ower maximum 
speeds than they would have had with 
a normal top gear of a ratio intermediate 
between those used at present. No 
hard and fast rule can be laid down, 
and, in the case of some modern cars 
with remarkably low resistance co- 
efficients full engine power can actually 
be developed with a distinctly high top 
gear. The Renault 2-Litre saloon, for 
example, has a coefficient of only 0:25, 
which is excellent. 

Daimler continue to use the Wilson 
box with fluid flywheel, and top gear 
as an overdrive with preselection by a 
lever mounted on the steering column 
and operating the selector camshaft by 
ball-jointed rodwork. On the new 
Armstrong Siddeley Sapphire the 
operating struts of the Wilson gear- 
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bands are selected by solenoids, with- 
out the intervention of any camshaft. 

Each solenoid is wired to a contact 
on a switch carried on the steering 
column and operated by a small lever 
moving in a gate, so that its position can 
be felt without taking the eyes off the 
road. Preselection of the gear closes 
the appropriate contact, the circuit 
being completed by another switch, 
common to all solenoids, operated by 
the depression of the gear pedal. 

Column control of the normal syn- 
chromesh gearbox is standard on all 
but the smallest cars, with the notable 
exception that any car in the strictly 
“sporting”’ class will hardly sell without 
what one might call ‘‘floor” control. 

Ford Anglia and Prefect continue 
the lever direct on the gearbox, and the 
same can be said for Morris Minor and 
Austin 7. Jaguar, rightly in our 
opinion, continue the ‘‘remote”’ control 
with the lever carried by a rearward 
extension of the gearbox. A similar 
positioning is continued on Riley and 
Alvis models. The new Spanish 
Pegaso, as becomes what is almost a 
racing car, also has the gear lever 
mounted on the floor. 

The preference for this arrangement 
on vehicles driven at high speeds and 
sometimes requiring forceful and rapid 
changing is understandable, but in- 
genious devices have to be employed 
on some sports cars to convert to “‘floor’’ 
control gearboxes originally designed 
for operation from the steering column. 

On one of the Healey models for 
example, the change-speed lever oscil- 
lates in a box carried by a bracket 
bolted to the rear of the overdrive 
casing of the Warner three-speed gear- 
box. Two short sliding rods are alter- 
natively picked up by the selecting 
finger, being connected by short ad- 
justable rods to the two hanging levers 
on the striking cross-shafts of the 
three-speed gearbox. 

The same problem is tackled in a 
slightly different manner on the Allard 
Palm Beach chassis: on this model 
hanging levers on the gearbox are rod- 
connected to levers on two concentric 
shafts carried by a frame cross-member 
at the rear of the gearbox. The shafts 
run across to the right of the centre line, 
where fingers on them are alternatively 
picked up by the gear lever. 


Semi-automatic and 
automatic transmissions 

Automotive Products Ltd are offering 
the Manumatic transmission, the clutch 
of which is described elsewhere in this 
review. This is mot an automatic 
transmission inasmuch as it does not 
initiate gear changes of its own accord, 
but merely carries out automatically 
the movements of the clutch and throttle 
necessary to complete the change of 
gear in a normal synchromesh gearbox 
after the driver has moved the change- 
speed lever and meshed the next gear. 
Though the clutch pedal is left in 
position, so that it can be used in case 
of any failure of the automatic mecha- 
nism, normally the driver does not 
touch it. 
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Armstrong Siddeley control lever on 


steering column 


No alterations to a standard gearbox 
are required, though a preference is 
expressed by the makers for a gearbox 
with synchromesh on all four speeds. 
The basic components comprise a 
special clutch, already described, cap- 
able of operating centrifugally but also 
under overriding control by a vacuum 
servo operating normal withdrawal 
gear. A ‘vacuum reservoir is provided 
to ensure operation under momentary 
full-throttle conditions, and an electric- 
ally operated control valve unit applies 
the vacuum to the clutch servo and to 
a small servo which can, under certain 
conditions, take charge of the throttle 
opening, irrespective of what the driver 
is doing to the accelerator pedal. 

The control valve unit is electrically 
connected to a switch on the gear lever 
column tube, to a switch on the hand 
brake lever and to a_ synchronizing 
switch within the clutch which closes 
a circuit as long as the clutch shaft is 
running faster than the flywheel. The 
throttle is also mechanically connected 
to the clutch operating servo. 

When the gear lever is in neutral the 
gear lever switch is closed and, with 


the engine ticking over, the clutch is 
automatically disengaged by the springs 
restaining the centrifugal weights. 

The clutch is also positively with- 
drawn because the closing of the gear- 
lever switch operates the control valve 
to admit vacuum to the clutch servo. 

On moving the gear lever and 
engaging first or second gear the gear- 
lever switch is opened, allowing the 
valve in the control unit to close, thus 
putting the vacuum servo out of action. 
Since the engine is, by assumption, just 
ticking over, the clutch does not engage 
until the driver accelerates. Engage- 
ment begins at 850 r.p.m. and is com- 
plete at about 1,200 r.p.m. 

On the next upward change the 
centrifugal clutch remains engaged but, 
as the lever is moved across the neutral 
position the gear lever switch closes, to 
operate the control valve solenoid and 
cause it to admit vacuum to the clutch 
servo, which withdraws the clutch. 
The throttle is also closed by mechanical 
linkage with the clutch servo. 

When the lever is moved into the 
next gear (effecting synchromesh en- 
gagement) the gear lever switch is 
opened. This causes the control valve 
solenoid to close the clutch vacuum 
valve and allows the clutch to 
re-engage. At the same time the 
movement of the clutch linkage cuts 
out the throttle over-riding control and 
returns the throttle to the control of the 
driver by the accelerator pedal. The 
car then proceeds normally in the next 
higher gear. Subsequent changes repeat 
the process. 

A downward change is initiated by 
movement of the gear lever into neutral. 
This closes the gear lever switch, and 
gives clutch withdrawal and throttle 
closing as for the upward change. Then 
the lever movement is continued into 
the next lower gear and normal synchro- 
mesh engagement is made. This causes 
the gearbox driving shaft to run faster 
than the engine flywheel and in over- 
running it carries with it the ring of the 
synchronizing switch, which is driven 
by light friction. This relative move- 
ment closes a switch which energizes 
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the throttle-opening servo, whereupon 
the engine speeds up until synchroniza- 
tion is reached and slightly overpast, 
opening the switch. The throttle 
opening servo then gives up control, 
the clutch engages and the throttle 
control is, so to speak, handed back 
to the driver. Engine and gearbox 
shaft have been synchronized, and the 
clutch therefore engages without shock 
and the car proceeds with whatever 
throttle opening the driver had set 
with his foot before changing gear 
(unless he had moved his foot during 
the change, which is quite unnecessary 
and undesirable). 

All the driver need do, for either an 
upward or a downward change, is & 
move the gear lever to the speed 
desired. During the process of chang- 
ing, the mechanism takes charge of the 
clutch and the throttle, but when the 
clutch is engaged again the driver has 
full control. 

There are in addition, other safety 
devices, which we have not space t 
describe in detail, provided for certain 
contingencies. We would however, 
add that the normal clutch pedal is 
retained, and by pressing on this and 
releasing a catch operated by Bowden 
wire from the fascia board the thrust 
plate of the clutch is allowed by the 
withdrawal gear to move forward of 
the normal position. This ensures that 
the clutch is engaged no matter whether 
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the bob weights are flung outward or 
not. A tow start of a stationary engine 
can thus be made. Furthermore, if the 
engine is used as a brake during the 
descent of a steep hill, its retardation is 
not lost if the vehicle is brought to a 
standstill, a condition under which the 
unassisted centrifugal action would let 
the clutch go. 

A feature of the Manumatic control 
is that it can easily be applied to an 
existing car without serious modifica- 
tion to any part except the replacement 
of the original clutch by the new unit 
and the addition of the _ switches, 
control unit, servos and vacuum 
reservoir. In contradistinction to some 
automatic transmissions, the Manu- 
matic never changes gear of its own 
accord and against the wishes of the 
adrive.. 

Considerable modifications have been 
nade in the Hobbs four-speed trans- 
nission. This, it will be remembered 
has two hydraulically engaged and 
centrifugally controlled disc clutches in 
the engine flywheel, coupled to an 
epicyclic train with three hydraulically- 
operated disc brakes. In the original 
design it was necessary, at one point in 
the gear-change, to release one clutch 
and engage the other and some of the 
parts had to be somewhat violently 
accelerated in the process. A redesign 
of the epicyclic train has made it 
possible to obtain the three lower gears 
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merely by engaging one or other of the 
brakes, one engine clutch being engaged 
all the time. Top gear involves the 
releasing of the third gear brake and 
the engagement of the second clutch, 
the first one being still engaged. 
Reverse is obtained by engaging the 
second clutch only and holding what 
was the first speed brake. 

Starting is always by engagement of 
one of the clutches, the oil pressure 
being built up as the engine speed rises 
from the tick-over by a centrifugally 
operated valve that closes the escape 
port. All clutches and brakes are of 
the single disc type, with moulded 
facings, operated by pressure plates 
moved by annular synthetic rubber 
diaphragms. Two oil pumps are pro- 
vided, one driven by the engine and 
one by the output shaft. 

The original gear was intended for 
manual control by actuation of a small 
lever working a piston valve. The firm 
can now offer either fully automatic 
control, or an automatic transmission 
with overriding controls on any desired 
speed, to prevent undesired upward 
changes. No separate clutch pedal is 
required, though, for those who desire 
it, the effect of a clutch can be given by 
a pedal-operated valve releasing the 
operating pressure. 

There is no doubt that the British 
automobile industry is taking a keen 
interest in automatic transmissions, 
especially in view of the almost universal 
adoption of one system or another in 
America. Our export market is begin- 
ning to be affected by the fact that a 
generation of users is growing up in the 
U.S.A. who do not know how to drive a 
car with an ordinary gearbox. 

One of the most interesting items of 
news released during the Show was to 
the effect that Rolls-Royce are fitting 
a modified form of the General Motors 
Hydramatic transmission to export 
models. Our readers will remember 
that this mechanism, in its original 
form, comprises a four-speed epicyclic 
gear with gear trains arranged in series 
and with a fluid coupling which 
though, for convenience, is contained in 
the engine flywheel, actually couples 
together two parts of the gear train so 
that it only transmits a part of the 
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engine torque. The remainder passes 
by solid connection to another part of 
the train. 

Changing is by multiple-disc clutches 
and brakes operated hydraulically under 
elaborate automatic control based on 
vehicle speed and throttle position. In 
addition to a manual control giving 
reverse and neutral positions, two drive 
positions are provided. In “low” range 
the mechanism is only automatic over 
first and second speeds, in “high” range 
all four speeds are under full automatic 
control. 

Under average American conditions, 
which mainly involve rapid acceleration 
from rest at traffic lights and high-speed 
driving on wide roads without serious 
hills, the Hydramatic transmission 
gives effortless control and reasonably 
smooth acceleration. Even so an expert 
driver with a normal synchromesh box 
can do as well, or even better. 

But on winding, undulating, hilly 
roads, especially with a fair amount of 
traffic going in both directions at varying 
speeds the performance can be extremely 
disappointing. A particular case we 
have in mind is an Austrian mountain 
pass, climbing for miles on end to an 
ultimate altitude of some 8,000 feet, the 
road being well engineered, with ruling 
gradients not exceeding 1 in 12 and 
many hairpins bends of fairly small 
radius. 

Several ascents and descents of this 
pass by a powerful American car with 
Hydramatic transmission brought out 


three points (1) the car was, during 
momentary checks from slower lorries 


ahead, frequently passed by nearly 
everything else on the road, including 
Volkswagen and light ’buses. (2) The 
radiator boiled so badly that several 
stops for replenishment were required. 
(3) The brakes overheated to an extent 
that called for several stops to cool down. 

The car was in perfect condition, had 
a high power-weight ratio and the 
automatic gearbox was functioning 
exactly as its designer intended. But 
the fact of the matter is that all the 
defects mentioned were entirely due to 
the fact that the transmission was 
automatic. Had the gearbox, with the 
same ratios, been under direct driver 
control none of the troubles would have 
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occurred and the performance of the 
vehicle would have been greatly im- 
proved 

As the car was easily capable of 
climbing the gradients on 3rd gear it 
was kept in “‘drive” range. When the 
car was travelling fairly fast uphill on 
third speed and was momentarily 
checked somewhat by a slower vehicle 
in front, on release of the accelerator, 
the automatic mechanism, changed into 
top gear (which is a particularly high 
ratio on this car). When an opportunity 
seemed to offer of passing the car in 
front (traffic being fairly dense in both 
directions) the engine would not respond 
quickly enough to the accelerator, since 
the engine was turning over slowly, had 
to be speeded up and the automatic 
change made to third speed before the 
car “got going”. In the meantime a 
car with an old-fashioned gearbox, 
holding the particular gear (either 3rd 
or 2nd) which the driver found most 
suitable, could pass both vehicles. 

Again, the. frequent changing into 
top gear when the accelerator was 
released, say when negotiating a bend, 
quite apart from traffic checks, meant 
that, on the average, the fan speed was 
much lower than it would have been if 
third speed had been held all the time. 
At the high altitudes involved this was 
sufficient to cause heavy boiling. 

During the descent of the pass, the 
automatic transmission engaged top 
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gear all the time, making the engine 
practically useless as a brake. Tem- 
perature fading soon occurred and 
several stops had to be made to cool 
the brake drums. The only remedy 
available on this particular car was to 
put the transmission in “low” range, 
which holds second gear as a brake. 
But since this gear is a 2:63 to 1 
reduction from top gear the engine 
braking was too much and held the 
car back to such an extent that the 
throttle had to be opened to prevent 
being overtaken by normal cars. After 
all it should not be necessary to use 
petrol to drive a car downhill. 

About a year ago General Motors 
realized that improvement was desirable, 
and Hydramatic transmissions, includ- 
ing, of course, the modified form used 
by Rolls-Royce, have now been given 
two alternative control lever positions 
in the “‘drive’’ range. That marked 4 
on the Rolls version corresponds to full 
automatic control from bottom to top, 
but in position 3 the transmission will 
not change into top gear under any 
circumstances unless the vehicle speed 
exceeds about 70 m.p.h. 

This comparatively minor modifica- 
tion entirely removes all the objections 
just disclosed. Third speed being held, 
engine speed and fan speed are higher, 
acceleration is instantaneous and the 
same gear is available as a brake and is 
also an entirely suitable ratio for des- 
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cending a very long, but only moderately 
steep hill at fairly high speed. 

The Rolls-Royce Co. offer the Hydra- 
matic transmission (modified to include 
the Rolls friction brake servo and the 
oil pump for ride control of the rear 
shock-absorbers) on export models only 
They leave the axle ratio at 3-73 to | 
and the overall ratios are :— top 3°73 ; 
third 5-37; second 9-80 and first 14:1 
Corresponding ratios when the synchro- 
mesh gearbox is fitted are:— 3:73; 
50; 7525 11-11 1. j 

No torque converters were to be 
found on any of the British or Con- 
tinental cars at the show, but all the 
types that have been described in the 
Automobile Engineer were shown on 
one or other of the American vehicles 
exhibited. 

It was freely rumoured that certain 
British makers of high-performance 


SE of the Hardy Spicer needle- 
[ | roller joint is practically univer- 

sal. It is becoming increasingly 
common to mount the shaft with 
reversed splines, the sliding member 
being supported by a thin-wall plain 
bearing in the gearbox rear extension 
Sealing is by normal synthetic rubber 
assemblies, and very little trouble is 
now experienced from the combination 
of rotational and sliding movement 
that occurs at this point. Telescopic 
dust shields are always fitted. Further 
more, the outer surface of the sliding 
sleeve is plunge cut ground to avoid 
feed helicals likely to 
pumping. 

Considerations of floor line and shaft 
tunnel clearances often preclude th 
use of rubber joints, such as the Lay- 
rub, which, if intended for big angular 
movement, have a larger diameter 
than the needle-roller alternative 
Layrub joints are used on the Jowett 
Javelin. A smaller type, with all six 
driving pins on one member, is fitted 
to the Renault 2-litre, on which the 
bevel drive assembly is carried by the 


cause oil 


Spring-supported Hardy Spicer intermediate 
bearing on Rover chassis 
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‘sporting’ cars are seriously consider- 
ing the fitting of torque converters 
for the American market. While we 
feel sure that most English drivers 
of this class of car would preier a 
close-ratio four-speed synchromesh 
gearbox, it would seem that the Borg- 
Warner transmission, as fitted to the 
Studebaker car, would be the best 
compromise for the American market 
on a car with a really powerful engine 
—say 120 h.p.—intended for use by 
enthusiastic and knowledgeable drivers. 

This transmission, it will be recalled, 
gives solid direct drive on top gear. On 
a change down, the locking clutch is 
released and the power then passes 
through the torque converter and 
through an epicyclic reduction of 
about 1:3 to 1-4 to 1. In effect there is 
a close-ratio third speed, with the 
torque converter working as a coupling 
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‘Minor Modification on Established Designs 


frame, so that propeller shaft angu- 
larity is negligible. 

Rubber is frequently used for the 
front half of a divided shaft, the Fiat 
1900 for example has a_ coupling 
behind the gearbox consisting of a 
three-lobe driven member fitting in a 
rubber member that engages three 
internal lugs on the driving half. 

Metalastik Ltd. have taken a licence 
for the manufacture of a special rubber 
universal joint developed by the 
rubber bonding department of the 
Italian Pirelli Company This is 
designed to work at moderate angles 
nd comprises six or eight radial vanes, 
made from two pressings placed back 
to back around the coupling bolts. 
These pressings are joined by cylin- 
drical rubber distance pieces bonded 
to the vanes to form a hexagonal or 
octagonal assembly. 

For this component, an interesting 
method is employed to give compres- 
sion preload to the rubber. The joint 
assembly is made to a larger pitch 
circle than that of the coupling bolts, 
but is compressed at the factory to 
suit the smaller dimension. It is 
retained by a thin steel strap which is 
cut off with shears after the propeller 
shaft has been assembled. The system 
gives considerable elasticity and there- 
fore requires some kind of centering 
device when used on a fast-running 
shaft. 

The Hardy Spicer intermediate 
bearing is very popular. As may be 
recalled, it consists of a ball-bearing 
housed, with suitable seals, in a short 
tubular shell to which a_laterally- 
extending plate is welded. This is 
carried by opposed rubber bushes on 
two bolts picking up lugs on a frame 
cross member. 

On the Rover chassis, it was noted, 
bushes are purposely made 
rather soft and a compression spring is 
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with very little loss, but available to 
give torque multiplication should the 
load demand it. 

In our opinion any “‘sporting”’ high- 
performance car stands or falls by its 
efficiency on third speed, the gear on 
which all high-speed acceleration is 
done and the obvious gear for speed 
hill-climbing where the nature of the 
road will permit it. We think it fair to 
say that the Borg-Warner transmission, 
working at say 1-4 reduction, would 
transmit about 20 h.p. more to the back 
wheels, under such circumstances, than 
a simple torque converter without epi- 
cyclic reduction. This not merely 
because of the losses in the converter 
(which are by some people exaggerated) 
but because the torque converter with- 
out reduction holds down the engine 
speed to a figure that seriously limits 
the power developed. 


mounted underneath the plate. This 
arrangement balances the dead weight 
of the shaft and thus permits of the 
rubber bushes starting from zero in 
absorbing propeller-shaft vibrations. 

On a much reduced scale, the Rover 
arrangement follows the lines of the 
Bentley intermediate bearing, which 
is carried by hinged arms and is 
balanced by a spring that permits very 
considerable displacement before the 
shaft settles down on its running axis. 
The Bentley arrangement is primarily 
intended to absorb the lateral forces 
set up by shaft angularity when trans- 
mitting torque. 

The intermediate bearing on the 
Renault 2-litre is quite elaborate. The 
housing of the ball bearing has 
gudgeons carried in rubber bushes in 
brackets bolted to a spring steel blade 
over a foot long, lying flat under the 
shaft at right angles to its axis, and 
carried at its ends by rubber grummets 
picking up a body floor cross-member. 


The rubber member of the Metalastik- 
SAGA universal joint 
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Semi-floating 


SE of hypoid bevels is now such 
( standard practice that exceptions 

are the more — remarkable: 
apparently the Ford Anglia and Prefect 
and the Rover models were the only 
examples of spiral bevels in the Show. 
This is no particular reflection on the 
firms concerned, since, given good 
design, a spiral bevel can be prac- 
tically as quiet as any hypoid, while it 
has the very great advantage that it is 
not so susceptible to adverse effects 
from lubrication with unsuitable oil. 
Banjo axle construction is still widely 
employed. For example, the Austin 7 
rear axle is of this type. On the other 
hand the redesigned Riley axle has a 
Nuffield type cast centre casing split 
in the vertical and longitudinal plane. 

Salisbury Transmission Company 
have brought out a new small axle, 
type 6HA, which exactly follows the 
existing standard practice of this 
organization as far as the one-piece 
casing with half-buried differential 
bearings is concerned. End thrust of 
these bearings is taken on a continuous 
facing machined on the inner ends of 
the sleeves that take the side arms, and 
not, as is more common, partly by the 
bearing caps. 

The new axle has a slightly higher 
torque rating for its size than the 
earlier models, and the differential box 
is slightly larger in proportion to 
crown-wheel diameter. This is pos- 
sible since the crown wheel is attached 
to the flange. integral with the box, 
which backs it up, by setscrews in 
blind holes. Thus the inwardly pro- 
jecting flange on the crown wheel to 
take the previous through-tapped holes 
can be dispensed with, and the over- 
hang of the flange carrying the crown 
wheel is reduced. The increased stiff- 
ness thus afforded has enabled the 
rating of the crown wheel and pinion 
to be raised. 

While the semi-floating axle is the 
mest common arrangement, it is 
interesting to note that the smallest 
car in the Show, the Austin 7, end also 
one of the largest cars, the new 
Humber Snipe, both have three- 
quarter floating axles. 

In the Humber axle the differential 
shafts have integral flanges and the 
double-row ball bearings are secured 
on the axle noses and housed in rings 
secured by bolts to the inner faces of 
the differential-shaft flanges. As in 
the similar Austin arrangement, frac- 
ture of a differential shaft leaves the 
wheel still secured in position. 

A rather surprising number of cars 
now employ back axles of the De Dion 
type or with independently sprung 
wheels. Examples of the former are 
the D.B.3 Aston-Martin, the Allard 
V.8 and the Spanish Pegaso, while 
among the independently sprung cars 
must be reckoned the Lancia Aurelia, 
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the Renault 750 rear-engined car, the 
Renault 2-litre front-engined vehicle 
and the Lagonda. 

Aston-Martin, Legonda end Allerd 
have differential housings of Salisbury 
manufacture that are standard back 
axle centres modified by the omission 
of the side arms and the provision of 


Axles and Hypoid Bevels still Predominant 


differential assembly, but on_ the 
Renault 2-litre the brakes are carried 
by the trailing arms of the suspension. 

The advantages of the De Dion axle 
or independent springing on cars of 
the racing class are well known, not 
the least being the avoidance of wheel 
load unbalance due to propeller shaft 


Salisbury axle and shock-absorber mounting on 3-litre Alvis 


housings for an additional ball bearing 
on each side to support the short half- 
shafts and steady the brake drums 
which they carry. 

On the Lancia Aurelia and the 
Pegaso the differential housings are 
combined with the five-speed indirect 
gear boxes. The Pegaso box comes 
behind the differential. In both these 
cars the brake drums also come on the 


am om 
Or 


Bab ma 
en YOM ) 
Btbe3 Same 


a 


EPQbO HK 


It is however, an expensive 
quantity- 
as the 
Mech- 
others, 


torque. 
arrangement to fit to a 
production pleasure car such 
Renault 2-litre. Pegaso use 
anics-type universal joints, the 
except Lancia, fit Hardy Spicer 
needle-roller shafts, with the usual 
slip-spline in the middle. Lancia take 
care of the sliding by a _ pot-type 
universal at the inner end. 


Lateral guide of De Dion axle on Pegaso chassis 
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FRONT SUSPENSION AND STEERING 


Many Different Forms are Still Employed 


LTHOUGH wishbone and coil 
A pose is the most widely used 

form of front suspension, the 
indusiry is very far from finality 
in the matter. This is shown by the 
fact that at least ten different forms 
of front suspension were shown by 
firms of real repute and experience 

Beginning with changes of policy as 
perhaps specially significant it should 
be recorded that two firms formerly 
using torsion bars have gone over to 
coil spring and wishbone on some 
models at least. Previous Armstrong 
Siddeley cars had torsion-bar front 
springing under Citroen licence, one of 
the features of which is the use of 
spherical joints for spring articulation 
and for steering at the same time, in a 
manner similar to the arrangement on 
the Jaguar chassis. Special to the 
Citroen patent was, however, the use 
of taper roller bearings within each 
ball and carried on co-axial stubs on 
what is virtually the king-pin axis 
These permit the steering movement 
to take place without turning the balls 
in their sockets. 

Incidentally another instance of a 
double-purpose ball joint at the outer 
ends of front suspension linkage was 
found on the stand of Automotive 
Products, who showed the Thompson 
suspension ball joint. Two of these 
are, of course, used. The lower one 
comprises a ball hanging on a taper 
shank and working in a socket formed 
in the lower link. This arrangement, 
which reduces very considerably the 
full area of the ball available for load 
carrying, is better than might be 
supposed from the fact that only 
articulation movement is taken care o! 
on the spherical surface. Steering 
rotation turns the ball on its shank, 
and vertical load-friction is dealt with 
by a row of bearing balls running in 
races grooved in the lower face of the 
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yall and the upper face of a flange on 
the shank. 

The upper ball joint is without this 
provision, but is spring-loaded from 
below like a, steering connection. It 

in therefore take up all play in 

n otherwise slack member and also 
introduce a certain amount of friction 
in the steering motion, which might 
otherwise be too free for steadiness 

The Armstrong Siddeley coil and 
wishbone suspension has the upper 
ind lower arms made as_ separate 
stampings, with a pressed-steel spring 
pan secured to the lower pair by bolts. 
The outer joints of both wishbones are 

the threaded type, and, for con- 
venience of assembly, the spindle 
forming the inner fulcrum for the 
upper wishbone has a plain bearing at 
one end and a threaded one at the 
other. A unique feature is the use 

Metalastik Ultra Duty bushes for 
the inner ends of the lower wishbones. 
In these the rubber is bonded to both 
inner and outer sleeves and is further 
preloaded after vulcanization by com- 
pression of the outer steel sleeve. The 
bush is therefore capable of carrying 
heavy loads. Nevertheless, it is some- 
what surprising that rubber is used at 
this point without the flanges, either 
pre-moulded or forced up on assembly, 
that are a feature of all other systems 
nd which give much more rigid end- 

cation than a parallel bush. 

We understand that by cushioning 
end-shocks this arrangement tends to 
reduce body-rumble. However, it 

ight well be argued that to provide 

much of the resilience in what is, 
fter all, supposed to be a geomet- 
rically accurate basis for the steering 
linkwork is undesirable. Nor should 
be forgotten that, in wishbone sus- 
pensions in which brake torque is 

Imost entirely taken by a rearward 

reaction on the lower and a forward 


reaction on the upper wishbone, the 
end-loads on the lower bearings are 
more than double the brake drag at 
road surface and amount to about a 
ton on a large car when it is heavily 
braked. 

The Armstrong Siddeley suspension 
is laid out with a trailing dihedral 
angle of 2S5deg each side. It is 
assembled on a massive box-member 
with integral brackets to take the 
upper ends of the springs; the tele- 
scopic shock absorbers come within 
and can be removed without disturb- 
ing the springs. 

Steering linkage is reminiscent cf 
American practice, the dihedral setting 
allowing the rearwardly placed track 
rods to converge with accurate 
geometry on two ball joints on a rear- 
wardly extending intermediate lever 
piveted on the cross member. The 
whole assembly is attached to the 
frame side-members by seven bolts on 
each side. 

Wishbone and coil spring instead of 
torsion bars has also been adopted on 
the 4-44 Wolseley. In this case the 
lower wishbone is on the same lines 
as used by the firm when a torsion bar 
is employed. It consists of a laterally 
extending single stamping that has 
Metalastik Bonded cone tube bushes 
at both frame and king-pin ends and 
bolted to it, on its centre line, a pan 
to take the spring. Fore-and-aft loads 
are taken by a radius rod running at 
50 deg to a joint that comprises a pair 
of opposed rubber washers located on 
the axis of the inner joint of the load- 
carrying stamping. In comperison 
with the original Wolseley design, the 
new scheme is better in that the 
absence of the torsion bar has allowed 
the radius rod to be made longer and 
the joint to be put in the best position, 
which was formerly occupied by the 
torsion bar. 


Steering linkage on Pegaso chassis 
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The coil springs are set at an angle 
of about 30 deg and their lower ends 
can therefore be brought closer to the 
outer end of the suspension arm than 
is possible with a vertical layout. 
Telescopic absorbers come inside the 
springs, which take a bearing at their 
upper ends on a fabricated box-section 
cross-member that appreciably rein- 
forces the front end of the monocoque 
body structure. 

The rack-and-pinion steering comes 
under the locally flattened engine 
sump just in front of the cross-member 
by which it is carried. An advantage 
of this low-placed mounting is that the 
track rod arms come approximately in 
line with the lower wishbone joints. 
Therefore the rods can, and with 
geometrical accuracy, be much longer 
than is common on rack and pinion 
layouts, to give a beneficial reduction 
in the angularity of the joints. 

Particular significance should not be 
attached to these two changes from 
torsion-bar to coil spring, since, in 
general, there is little to choose 
between the two systems. The Volks- 
wagen is one of the few examples in 
which the whole highly ingenious 
layout, with a tubular backbone frame, 
is based on the use of torsion bars, 
which, in this particular case are prob- 
ably cheaper than any alternative. As 
fitted to orthodox cars longitudinal 
torsion bars are probably just as 
expensive and very little lighter than 
coil and wishbone. Unless “ handed ” 
and prestressed the torsion bar must 
work at lower stresses than a coil 
spring which has, for the last 50 years, 
been prestressed as part of the normal 
manufacturing process. 

One advantage of the longitudinal 
torsion bar may perhaps have been 
overlooked by some designers. Accord- 
ing to the length of the suspension 
arms, a torsion bar suspension relieves 
the forward part of the vehicle, back 
to the torsion-bar anchorage, of a 
considerable amount of the torsional 
strains set up by momentary unequal 
wheel loading, the figure amounting to 


Riley front suspension and rack-and-pinion steering 
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SS 
Ford front suspension with Metalastik joints 


about 35 per cent reduction in some 
cases. It must, however, not be 
forgotten that nearly all modern cars, 
with restricted wheel travel and flexible 
springs, sit down on the front bump 
rubbers when maximum braking is 
suddenly applied. The _ torsional 
strains due to this are, of course, trans- 
mitted to the car structure at their full 
value. 

For eliminating “road roar” and 
rumbles there is much to be said for 
the incorporation of rubber at every 
conceivable point of the front suspen- 
sion. The Rover Company, for 
example, fit Silentbloc Frustracon 
rubber mountings under the lower 
ends of their coil springs. Metalastik 
have now developed a somewhat 
similar arrangement. The example 
we inspected has the rubber arranged 
in a shallow ring, and bonded to two 
conical pressings, in such form that it 
could, in addition to its function as a 


‘ 


cushion, act as a rudimentary spherical 
support. Even further modification in 
the same direction would, we think, 
appeal to designers as relieving the 
coil spring of some of the abnormal 
stresses set up by the angular move- 
ment of the spring pan. 

The new Humber Snipe adopts coil 
front suspension as a change from the 
laminated cross leaf spring formerly 
used. In striking contrast to most cars 
in the Show, the new Humber has not 
a scrap of rubber in the suspension 
linkage, if we except the rubber 
washers at the top and the rubber 
bush mounting of the bottom of the 
telescopic shock absorber. 

All suspension joints are of the 
screwed type, as already used on the 
other products of the Rootes group. 
We understand that careful trial of 
rubber bushes was made during 
development, but it was found that the 
steering was less subject to oscillation 
and more precise with the rigid bear- 
ings. The fact that this large car is 
easily capable of 90 m.p.h. was also a 
factor in deciding the firm to make 
the suspension front cross-member an 
integral part of the frame, instead of 
attaching it by bolts, as in the Humber 
Hawk and Hillman Minx. 

It may be remarked that on the new 
Humber Super Snipe the front ends 
of the side members are carried past 
the cross-member. This latter member 
is welded to both flanges and the web, 
and the large inverted cup pressings 
which form the upper coil spring 
abutments are welded to the outside 
of the frame members with large box- 
section gussets. 

It may also be mentioned that on 
the Humber Snipe advantage has been 
taken of the screwed bearings to 
provide an eccentric centre portion to 
the pin of the upper, outer wishbone 
joint. Thus, as on some American 
cars, camber can be adjusted by 
partial rotation of the pin, while castor 
can be set by complete revolutions. 

Another approach to the problem of 
providing accurate suspension linkage 


Pegaso torsion bar suspension showing castor adjustment 











while yet insulating the wheels from 
the frame by rubber is to be found on 
the Vauxhall Velox and Wyvern cars, 
which incorporate the practice, intro- 
duced at the previous Show, of using 
screwed bushes throughout the 
pension but attaching the whole cross- 
member assembly to the monocoque 
body by rubber cushion pads. 

A frequently observed compromise 
was the use of rubber flanged bushes 
for the inner joints of both upper and 
lower wishbones, with screwed joints 
at the outer ends. The 3-litre Alvis is 
an example of this. On this chassis the 
steering box comes in front of the 
suspension assembly, its drop-arm 
spindle passing down outside the 
frame to carry a lever coupled to the 
right hand swivel by a reasonably long 
link and, by a cross rod to a duplicate 
but slave lever on the other side of 
the chassis. This very common 
arrangement greatly simplifies the 
production of both right- and left-hand 
drive chassis with the same parts. 

The torsion-bar suspension on the 
Riley chassis remains unaltered and is 
notable for the considerable length of 
both upper and lower wishbones. The 
suspension front cross-member, which 
includes a tube fairly high up on the 
centre-line, passes in front of the 
engine and is bolted to palms on the 
ends of the side members. These 
members terminate at this point, with 
several welded ribs running back to 
strengthen the attachment of the 
palms. As the engine has not been 
placed as far forward as is now 
common practice the rack and pinion 
steering gear can be mounted fairly 
high up on the front of the suspension 
cross-member. The J 


sus- 


rack has enclosed 
ends, and the two long lateral track 
rods are ball-jointed to pins working 
in a central slot in the rack casing 
The lower wishbone arms being fairly 
long, the geometrical errors consequent 
on the greater length of the track rod 
are not serious. 
Quite the most 


elaborate of the 


} 
| = 


Rover front suspension 
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torsion-bar front suspensions was to 
be found on the Pegaso chassis. On 
model two torsion-bars are used 
each side. The bars are naturally 
smaller in diameter and shorter than 
customary, but, since one extends 
forwards and the other rearwards, the 
front of the chassis is not relieved of 
uny torsional strains as is the case with 

gle bars running to the rear. There 


KS 
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Metalastik coil spring insulators 


this 


is no frame cross-member in line with 
the suspension assembly; this is rather 
surprising. 

A steel fabrication forms the found- 
ition carrying the upper and lower 
wishbone bearings. It is attached to 
the frame by a hollow integral gudgeon 
passing through the box-section side- 
member and secured by a ring-nut. 
An arm extends a considerable dist- 
ance to the rear along the outside of 
the side member; its tail is nipped 
between a setscrew on a bracket bolted 

the frame and a lug below it. An 
ccommodation shim is placed 
etween the tai! and the lug. The 
vhole arrangement gives an accurate 
works setting of the castor angle. Only 

small angle is provided for: it would 

be dangerous to exceed a small amount 

both torsion bars are bent out of 
line when the castor is altered. 

Metal bearings are used throughout 
the suspension, which incorporates a 
large telescopic shock-absorber 
carried by a long, separate, upstanding 
racket on the frame and pin jointed 


very 
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to an intermediate point on the upper 
wishbone. Both torsion bars pass 
through the bosses of the wishbone 
arms and are splined to a lever coming 
between them. The end of this lever 
bears on a setscrew carried by a cross- 
bar spanning the wishbones. A general 
height adjustment can thus be made, 
but individual torsion bars cannot be 
regulated. 

The steering linkage comprises short 
rods on each side in front, ball jointed 
to slave levers which turn on vertical 
stubs attached to the undersides of the 
frame side members. A cross tube con- 
nects the slave levers, one of which 
has a bell-crank arm coupled to the 
steering box by a tube running along- 
side the engine sump. 

What used to be known as the 
Girling suspension is still employed by 
Daimler, and in a more refined form, 
by the Rover Co. Since this might by 
some be mistaken for a normal wish- 
bone suspension, we are taking the 
liberty of mentioning it again, with 
particular reference to the Rover 
arrangement. 

The king-pin column is rigidly 
attached to a fairly long stamped steel 
radius rod that runs diagonally back to 
a bail joint on a cross-member. Load 
transfer to the king-pin assembly is 
through a cross link made as a pressing 
of inverted top-hat section, the coil 
spring taking a bearing at an inter- 
mediate point. This cross-link is 
rubber-jointed to the king-pin unit, a 
point that must be clearly understood, 
since without this joint there would be, 
in effect, a swinging front axle. A 
lateral link is rubber-jointed to the top 
end of the king-pin column. It is 
shorter than the lower cross-link, and 
thus reduces wheel scrub and modifies 
the camber angle as in a normal wish- 
bone suspension. 

The vital point of the Rover (or 
Daimler) scheme is that the radius rod 
takes all the braking torque. A _ line 
joining the point of tyre contact with 
the radius rod ball joint runs up at 


Healey trailing link front suspension with castor adjustment 
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about 20 deg, so that brake torque has@ \ 


an upward reaction on the suspension 
that almost exactly compensates for the 
transference of load from front to rear 
which occurs when braking. It is 
therefore possible to use front springs 
of about 10in static deflection and a 
moderately restricted travel without 
any “nose-diving ” and riding on the 
bump rubbers when the brakes are 
violently applied. 

Only one objection can be raised, 
namely that front spring deflection 
increases the castor angle slightly—by 
about 1} deg for one inch deflection 
past the static. This gives increased 
castor on the outside wheel when 
rolling on corners, and has an “ under- 
steer ” effect that is in no way preju- 
dicial to safety. So much engine 
chassis weight is nowadays carried by 
the front springs that a change in 
vehicle load makes only a small per- 
centage difference to the deflection of 
the front suspension — additional 
passengers and their luggage almost 
balance about the back axle. Appre- 
ciable permanent alteration of the 
castor angle is therefore not involved 
in the Girling system. 

As already mentioned, the radius- 
rod joint is of the ball type. All the 
other joints are of the rubber bush 
pattern. They are arranged so that all 
their axes point at the centre of the 
radius rod ball joint. As a result there 
is no cross-binding or bell-mouthing 
action on the joints, which work under 
ideal conditions and are not, for 
example, subject to any appreciable 
end or radial loading by the braking 
forces. This is in striking contrast to 
the ordinary wishbone system, which 
can impose end and _ radial loads 
amounting to a ton or more when the 
front brakes are violently applied. 

A vital factor in this loading is the 
spread of the wishbone bearings, 
especially the lower ones, in relation 
to the lateral distance from the inner 
bearing axis to the king-pin centre. 
We would commend the Singer 1500 
suspension for having a spread-ratio 
well above unity; on many cars it is 
not more than 0-65. 

There were two 


Armstrong Siddeley suspension with Metalastik Ultra Duty bushes 
in wishbone arms 


examples of 
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Onthe Humber Super Snipe the shock absorbers at the front are mounted inside the coil springs 


trailing-link front suspension, the 
Aston-Martin and the Healey. In the 
Aston-Martin layout, the upper link is 
a double, triangulated lever based on 
the shock absorber spindle. The inten- 
tion of this is to give maximum lateral 
support to the king-pin column. On 
the Healey this support is not pro- 
vided. The shock absorber arm is a 
normal angle one of oval section but, 
against this, the lower gudgeon of the 
kin-pin column, which works in roller 
bearings in the lower trailing link, is 
of exceptionally large diameter and 
fully capable of coping with any side 
loads. 

As an anti-roll device, Aston-Martin 
use a co-axial torsion bar joining the 
two lower trailing links. On the Healey 
the connection is by a bent external 
bar. In the Healey suspension the con- 
nection from the king-pin column to 
the end of the upper trailing link is 
by a rubber bush that fits on a slightly 
cranked pin which can be turned to 
adjust castor angle. 

An important, if small, modification 
has been made in the Ford suspension. 
In this case suspension is by coil 
springs acting direct on the steering 
swivels, which are guided at their 
lower ends by a long lateral, rubber- 
jointed link, stayed diagonally by a rod 


forming part of the anti-rolling bar. 
The telescopic shock absorber which 
comes inside the spring and forms the 
top guide of the assembly was formerly 
allowed to discharge its leakage into a 
rubber bellows, from which it drained 
back into the recuperator chamber. It 
has been found that the bellows was 
lable to be cut by stones flung up 
by the wheel, with resulting loss of 
ou. A double synthetic oil seal has 
now been fitted to the piston rod to 
prevent oil leakage, and the bellows 
has been replaced by a metal telescopic 
dust shield. 

The Allard Palm Beach chassis 
follows normal Allard practice in 
employing a swinging front axle. 
Jointed in the centre to a frame cross- 
member, the two axle halves are 
stayed by diagonal tubes running to 
metal bush joints on a cross-member 
in front of the vehicle. Though the 
arrangement results in appreciable 
gyroscopic kick, it gives a much more 
accurate location of the steering swivels 
than many of the rubber-jointed wish- 
bone layouts. Two metal bearings 
some 15in apart replace some six 
rubber bushes at close centres. This 
system has been very successful in 
competition work, for which it is 
specially suitable. 


Helical springs replace torsion bars on the 


Wolseley Four-Fortyfour 











EMI - ELLIPTIC springs and 
Grice drive are almost 

universal on low and medium- 
priced cars, but there is a wide variety 
of rear suspensions on the more sport- 
ing and specialist vehicles. As excep 
tions to a general rule and changes 
from previcus practice are the more 
interesting they will be given speci 
attention in these notes. Torque tu 
construction with a single transver 
rear spring remains unaltered on the 
Ford Anglia and Prefect, while a 


De Dion axle on Pegaso, with torque tr 


torcue tube, in conjunction with col 
springs and a Panhard rod is still used 
on the Buick models. 

Partly, no doubt, in pursuance of 
policy of rationalization, the terqu 
tube has disappeared from the Rile 
axle. The well tried but somewha 
complicated banjo rear axle has now 
given place to a Nuffield axle wit 
split casing and hypoid tevel mounted 
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REAR SUSPENSION 


Little Significant’ Change 


n half-elliptic springs set horizon- 
tally. This last point is unusual in a 
new design, the custom now being to 
incline the back springs downward 
wards the front. 

An angie of about 
example, is the setting on the new 
Armstreng Siddeley Sapphire. The 
back springs on the latest Bentley are 
similarly inclined, with the rear 

vackles standing up from the cress- 
tube. Inclined springs are also used on 
the new Four-Fortyfour Wolseley. 


Sdeg, for 


anchorage and tersion bar suspension 


All these are in the interest of “under- 
ine 

Some new examples of offset 
prings were to be found, especially 
here a rear anti-rolling bar was not 
ised. The offset spring, in addition to 
reducing appreciably the rise and fall 
f the axle nose, has a very pronounced 
nti-rolling effect. Gaiters are used on 
any of the more expensive cars. 


rei 


Riley suspension 
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Where they are not employed, some 
firms, such as Humber on the new 
Super Snipe, fit rubber buttons to the 
spring leaf tips to reduce friction. 

The lever arm shock absorber is 
practically obsolete as far as rear sus- 
pension is concerned. Telescopic 
absorbers which replace it are nearly 
always set diagonally in anti-sway 
fashion. There is generally adequate 
room to fit absorbers with sufficient 
stroke, some form of rebound stop is 
in any case frequently used, such as 
the rebound strap clipped to the arms 
of the Snipe axle and secured at its 
upper end under the mounting plate of 
the bump rubber on the frame. 

While rubber is very widely used in 
spring eyes, it is not yet universal. 
Rolls-Royce and Bentley, for example, 
continue to prefer bronze bushes and 
a “one-shot” lubrication system. We 
consider it a good detail feature of the 
Austin 7 rear suspension that a plain 
bush is fitted to the frame end of the 
rear spring shackles, since the use of 
a rubber bush at this point is apt to 
cause lateral rolling of the shackle 
under cornering loads. 

The Silentbloc bush is the accepted 
fitting for the front end of a rear 
spring, with possibly a _ Harris-type 
bush at the rear end and in the shackle. 
Metalastik have introduced a new 
type of bush for front end attach- 
ment called the Inner Sleeve Bush. 

In this a mild steel tube forms the 
inner member and has bonded to it 
a rubber sleeve, of a length rather less 
than the width of the spring; the 
sleeve is, of course, a good deal wider. 
The bush can be inserted freely into 
the spring eye. With the bar in posi- 
tion the inner sleeve is expanded about 
0-040in by a drift with about 3 deg 
taper to give the rubber a_ preloaded 
fit in the spring eye. 

Of the more or less unorthodox rear 
suspensions the swing axle of the 750 
Renault rear-engined car is already 
well known. This also applies to the 
diagonally-swinging independent rear 
suspension of the Lagonda, while 
Lancia continue their  diagonally- 
swinging independent rear suspension. 
The purpose of both arrangements is 
to give a “toe-in” effect and counter- 
act the loss of wheel camber on rolling 
which occurs with a pure trailing-link 
rear articulation. 

The Renault 2-litre has what can 
best be described as a_ trailing-link 
suspension. On this the pins are set 
at a very slight dihedral angle, scarcely 
sufficient, it would appear, to make 
any difference. Incidentally, Renault 
mount the brakes on the trailing arms 
and not on the differential box. They 
have, therefore, a very pronounced 
tendency to counteract lift of the rear 
of the car when the brakes are applied. 
Since the trailing links are not much 
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longer than wheel radius and are 
fulcrumed well above wheel centre it 
would appear that violent braking 
would pull the back of the car down 
somewhat sharply and might, perhaps 
cause brake shudder under some cir- 
cumstances. It rather seems that the 
fortuitous position of a chassis cross- 
member was allowed to determine the 
height of the anchorage point, which is 
much higher than we think desirable. 


are to be found only on chassis 

having cross-bracing of excep- 
tional rigidity. A classic example of 
this form of design is the Rolls-Royce 
Silver Wraith chassis. This has a rather 
long wheelbase and no special attempt 
has been made to obtain an exception- 
ally low floor line. The main frame 
can be said to be almost duplicated 
by the bracing, which is deeper than 
the side members and has its facing 
flanges united by fairly long parallel 
cover plates with outwardly forked 
ends. The centre of the bracing comes 
well back and the forward ends 
extend past the scuttle, the rear ends 
sweep up and unite with the side 
members at the top of the kick-up. A 
tubular cross member of moderate size 
ties the junction points together. 

Four channel-section intermediate 
laterals tie the arms of the cross- 
bracing to the side members. The rear 
pair at the rear spring front anchorage, 
and the front one at a point in line 
with the front seat, where the side 
members begin to set gradually in 
until they are swept suddenly out and 
back again to envelop the coil springs 
of the front suspension. 

In the Armstrong Siddeley Sapphire 
there is a lower floor line and there- 
fore no room for very deep bracing. 
It has the arms running back to the 
top of the kick-up and carried right 
forward to meet the side members just 
behind the front suspension centre- 
line. The arms never come close 
together and the front part of the 
bracing could be described as an 
engine and gearbox sub-frame. Junc- 
tion is effected by a heavy welded 
rectangular box with its stiffness but 
little impaired by the holes for the 
front part of the divided propeller 
shaft, which has its intermediate bear- 
ing carried by the rear wall of the box. 
As the box comes under the rear of the 
front seats it has been possible to 
raise the top in a curve of large radius; 
this curved top pressing is carried well 
over the flanges of the bracing. 

Additional support is given by two 
tubular cross-members that pass 
through the bracing arms behind and 
well in front of the junction box. 
These tubes are welded to the webs of 
the side members and are also welded 
to square plates welded to the edges 
of the channel flanges. 


Uso: channel side members 
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The Allard V8 has, as will be recol- 
lected, a De Dion axle positioned by 
a triangulated pair of radius rods 
extending to the front and _ located 
laterally by a Panhard rod. On the 
Pegaso, the De Dion axle has con- 
verging radius rods extending towards 
the rear. 

Lateral location is by a_ ball- 
bearing-mounted hard rubber roller 
carried by the axle tube and working 





FRAMES 


Developments on VW ell-established Lines 


The new Humber Super Snipe also 
has its cross-bracing extending prac- 
tically to the top of the kick-up. On 
this frame however, the front arms 
meet the frame side members fairly far 
back, at the point where the frame, 
which is a wide one, sets fairly sharply 
inwards. The inswept portion is rein- 
forced by a rudimentary sub-frame 
that joins the bracing arms at an 
intermediate point, while its front end 
forms a tapering box with the side- 
members. In contrast to the Rolls- 
Royce arrangement, the inverted cup 
pressings taking the suspension coil 
springs are attached outside the side- 
members. They are reinforced with 
deep box-section gussets to give, in 
effect, a structure almost equivalent to 
the enveloping scheme of Rolls-Royce. 
A feature of the Humber cross-bracing 
is that the arms are fabricated of “I ”- 
section; they converge to true centres 
above and below the propeller shaft 
clearance and are reinforced by mas- 
sive cover plates. Of these, the upper 
one, which comes under the front seat, 
is curved upwards from all sides to 
give maximum depth at the junction 
point. 

In chassis without cross-bracing, 
frame side members are nearly always 
boxed throughout. Good examples are 
the Rover frame, in which the several 


in a curved channel formed on the 
front of the frame-mounted differential 
and gearbox assembly. In neither of 
tnese cases need the positioning of the 
torque balls cause any concern. As the 
brakes are on the differential housing 
in each instance, no brake, nor for 
that matter driving torque can come 
on the axle assembly, and lifting or 
depressing of the rear of the vehicle 
dees not occur. 


large cross-members are also of box- 
section, and the 3-litre Alvis chassis. 
‘The latter has frame side members of 
boxed top-hat section with various 
box-section cross-members and one 
inverted channel-section member at 
the kick-up which serves as_ front 
petrol-tank support and also neatly 
encloses and carries the top anchor 
bolts of the diagonally-set telescopic 
rear shock absorbers. The cross-mem- 
bers are attached by arc welding but 
the side member closure strips are 
attached by intermittent spot welding. 

Another frame without cross-brac- 
ing is that of the 2}-litre Riley. This 
has the normally-boxed channel side 
members united by tubular members 
of moderate size, including one, just 
ahead of the kick-up, which has two 
rearwardly extending diagonal tubes 
welded to it to give local cross-bracing 
to a part of the frame which is, because 
of its sharply upswept contour, 
normally deficient in lateral stiffness. 

The Riley chassis, in which the 
engine is completely behind the front 
wheel centre line, is unique in having 
its tubular front suspension § cross- 
member assembly bolted to vertical 
palms welded on to the ends of the 
side members. The palms are rein- 
forced by gusset brackets running some 
distance back along the corners 


Frame of Nash-Healey 
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Tubular bracing of rear end of 24-litre Riley frame 


of the boxed side members. 
Firms with relatively small produc- 

tion of some special model fabricate 

frames in ingenious ways. The com- 


Two-leading Shoe 


to production cars there has been nx 

change in design since last Show 
and technical interesi, therefore, con- 
centrates on the new disc brakes being 
developed by both Girling and Lock- 
heed. While extensive testing of these 
brakes has been going on for some 
time with considerable success, espe- 
cially on racing vehicles, it is clear 
that design details are still under 
review. Although basic principles have 
been established, the two proprietary 
brake firms offer systems differing 
widely in some essentials. 

Dealing first with normal internal- 
expanding shoe brakes, the general 
trend is towards increase in lining 
area where conditions permit. On the 
new Humber Super Snipe, for example, 
a change in rim size has necessitated 
a reduction in brake drum diameter 
from 12in to 1lin, but since this is 
associated with an increase in lining 
width from ljin to 2} in the lining 
area has gone up from 161 to 192 in 
for the four wheels. Sunbeam-Talbot 
has made an even greater percentag 
increase, the previous 10in diameter 
by Ijin brakes now being 10in 
diameter by 2} in. 

Greater attention is also being paid 
to cooling; ribbed drums are mor 
common and more ventilation area is 
often provided in the wheel discs. On 
sporting vehicies gauze-protected wind 
scoops are common on the brake back 
plates, the Pegaso chassis being a good 
example. 

Girling normally use — snail-cam 
adjustment on front brakes; Lockheed, 


[: brake mechanisms actually fitted 


pletely boxed frame of the Nash- 
Healey, for example, is built up from 
plate, without the need for any press 
dies. Therefore, the very sharp rear 





BRAKES 
Types Standard for Front Wheels. 
Development of Disc Brakes 


on the other hand, partly in the 
interests of reduced cylinder clearance 
volume, fit adjusters coming between 
the shoe tips and the operating pistons, 
which thus “start from zero” during 
the life of the lining. 

Increasing preference is _ being 
shown for all-hydraulic foot-brakes as 
compared with the hydro-mechanical 
system. The 25-litre Riley, for 
example, now has __ full-hydraulic 
Girling brakes, with hand-brake oper- 
ition on the rear wheels by the usual 
Girling roller expander operated, in 
this instance, through Bowden cable. 
Lea-Francis has also made the same 
change. 

An interesting exception to this 
trend is to be found on the Austin 
Seven, the Lockheed rear brakes of 
which are at all times operated mech- 
anically by bell-cranks carried in slid- 
ing boxes on the backplates for shoe 
equalization, both cranks being cross- 
connected to the usual swivel-tree on 
the back axle. The rod going back to 
this is, however, pulled by way of a 
stirrup by a small hydraulic cylinder 
carried by the chassis _ structure. 
Though final operation of the rear 
brakes is by mechanical means, equal- 
ization between front and rear wheels 
is taken care of by the hydraulic 
system. 

The hand-brake is arranged con- 
veniently to the right of the driver’s 
seat and close to the floor. This 
becomes practical on a_ relatively 
narrow body owing to the fact that the 
front windows have not the usual 
winder mechanism and the bottom of 
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kick-up is easily made of an excep- 
tionally deep section at the lower angle. 
The coil springs fitted to the arms of 
the back axle fit into fabricated hous- 
ings welded into the interrupted frame 
side members. Their curved outer walls 
are reinforced by three stiffening-ribs. 

Tubular frames are very popular for 
special chassis of a sporting nature. 
The Jowett Jupiter is one of the best- 
known examples of this. For the Jaguar 
racing car, which has no normal side 
doors, a frame of enormous depth built- 
up in truss formation from round 
tubing, is used. The Allard Palm Beach 
chassis uses duplicated round tubes 
for its frame side members with the 
angles of the rear kick-up made by 
cutting and welding the tube with 
reinforcing cover plates fillet-welded 
in position. It was noticed that the 
makers take care to cut the ends of 
the cover plates at strategic points 
with a long bevel, an important point 
where a stiff tube is attached to a 
cover plate by what is little more 
than a single fillet weld. 


Intensive 


the front door can be recessed to give 
ample clearance for the knuckles of 
the driver’s hand. 

There are still examples of the 
regrettable 180 deg loop of cable used 
on some pistol-grip hand-brake mech- 
anisms. Credit should be given to 
firms such as Austin on their larger 
models, Alvis and others, who connect 
the brake grip to the longitudinal rod- 
work by an upstanding double-armed 
lever which cuts out the loss of about 
30 per cent of the driver’s effort 
involved in the cable system. 

Similar commendation should be 
given to the designers of the new 
Humber Super Snipe who, being 
unable to incorporate the simple up- 
standing lever on account of clearance 
considerations, have done the next best 
thing by using upper and lower bell- 
cranks joined by an inclined rod. 

It will be remembered that Ford 
introduced pendant pedals on_ the 
Consul and Zephyr models. A similar 
layout, but without the hydraulic 
clutch operation of Ford, is now 
employed on the new Wolseley Four- 
Fortyfour car. One of the advantages 
of this system, the absence of pedal 
slots difficult to seal, is secured also 
on the M.G. vehicles. In these, both 
pedal shanks project vertically through 
the floor and are sealed by rubber 
bellows which undergo only slight 
angular movement. 

A few Continental makers continue 
to fit hand-brakes working on the 
transmission, in the form of external- 
contracting brakes at the back of the 
gearbox or on the axle nose. The axle 
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multiplication makes this brake vastly 
easier to apply and hold for a restart 
on a steep hill. Were the hand brake 
replaced by a small disc brake, the 
liability to “shudder,” to which the 
band is somewhat prone, would be 
removed. Stresses on the crown wheel 
and pinion during a bungled restart 
would actually be reduced by this 
arrangement, which removes _ the 
abnormal loads imposed on the rear 
axle if the clutch is let in before the 
hand-brake is released. It may be 
mentioned that transmission hand- 
brakes are standard equipment of 
several American delivery vans, in 
which the number of starts from rest 
during a day’s work is very many times 
the number made by the average 
motorist. 

Two-leading shoe brakes are com- 
pletely standard on the front wheels 
of British cars, with the single excep- 
tion of the heavier models of the 
Jaguar car, on which a two-trailing 
shoe Girling Hydrastatic brake is oper- 
ated by a Clayton Dewandre vacuum 
servo. This is done in the interests of 
smooth operation, free from “ grab” 
under sudden application. Another 
advantage is that, having a negative 
servo in the shoes, the braking is not 
subject to temperature-coefficient fade. 
It would, of course, be more subject 
to drum-expansion fade than a normal 
brake were it not for the follow-up 
given by the vacuum servo. 

Working on Dunlop patents, Girling 
is developing a disc brake which has 
already given good results on some 
racing vehicles. Lockheed is working 
on a disc brake having many small but 
important differences from the Dunlop 
system. 

Before discussing constructional 
details a general idea of the results 
obtained can be given. In the first 
place, the fact that in both systems the 
discs are exposed to water and mud has 
not been found to increase lining wear 
as might have been expected. Disc 
materials are still the subject of experi- 
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malleable iron and 
cast-iron are all 


ment; cast-iron, 
chromium-plated 
being tried. 

The unexpectedly favourable wear 
figures are probably due to a combin- 
ation of circumstances. In the first 
place, the fully exposed disc, which 
normally has more friction surface 
than a_ standard internal-expanding 
brake, obviously gets rid of its heat 
more quickly. Secondly, the fact that 
the thick disc is caliper-gripped by 
exactly opposed and uniform forces 
implies a total absence of distortion 
due to lining pressure. The internal- 
expanding brake, even when well 
ribbed, goes oval under load to an 
extent varying with the braking force 
applied. It also increases in diameter 
with heat. As a result the effective 
bearing taken by the lining on the 
drum is continually varying, causing 
concentrations of load, sometimes at 
the shoe-tips and sometimes nearer 
the centre of the shoe. Moreover, the 
self-servo action of the usual leading 
shoe can cause great concentration of 
load on the heel of the lining, whereas 
in the disc brake lining pressures are 
at all times uniform. 

Expressed in cubic inches of lining 
wear per mile the disc brake, especially 
when very dense lining are used, uses 
up less material than a normal shoe 
brake. If in some layouts the available 
area is much less than the normal, this 
is largely offset by the fact that it is 
easy and convenient to fit linings of 
much greater thickness than usual. 

In any assessment of the effect of 
exposure On wear, it must be remem- 
bered that the normal brake largely 
runs in its own abraded drum and 
lining dust, and that most of the mud 
and water which may strike the disc 
are immediately flung off by centri- 
fugal force. The same applies to any 
abraded dust; anything scraped off by 
the edges of the lining falls away and 
is not retained, as in a drum. 

Other advantages of the system are 
that loss of pedal travel due to tem- 


perature expansion does not occur, if 
anything it is negative, and that having 
an entirely neutral grip, free from self- 
servo, “ shudder” is most unlikely. 

To conclude the summary of points 
common to both Girling and Lockheed 
systems, it should be observed that the 
accepted practice is to mount the 
friction pads in the horizontal plane 
containing axis, so that with the small 
running clearances essential to the 
system they are less likely to be under 
continual slight movement, as_ the 
wheel rocks laterally on the play in the 
hub bearings or as the axle-shafts 
deflect when cornering. 

From this point, essential differences 
begin to appear. To deal with the 
Girling first, an aluminium-alloy cast- 
ing, of box section to resist the 
considerable spreading forces, straddles 
the disc and is rigidly attached to an 
equivalent of the brake back-plate. 

Three cylinders, with blind outer 
ends, are through-bored in the casting, 
the inner ends being sealed by screw 
plugs and rubber rings. Very short 
pistons, grooved to take a seal ring, are 
fitted in opposition, each one having 
spigoted to it a cylindrical pad of 
special high-density _ brake - lining 
material. As the pads grip the disc on 
each side, the lateral forces set up by 
the friction are largely taken by the 
lining material bearing on the bore of 
the cylinder. Were they taken entirely 
by the piston there would be appre- 
ciably unequal wear of the lining due 
to load-transference set up by the drag 
component; this would be highly 
undesirable since it would throw the 
pistons out of line. 

There are, in effect, six separate 
cylinders, connected by internal drill- 
ings and having the usual bleed valves 
at the top of each group. For a normal 
size of brake the cylinder and pads are 
about 1;in diameter; available pad 
thickness for wear is about in. 

This brake is essentially intended to 
work on the Hydrastatic principle. 
There are thus no return springs and 
the pads bear very lightly on the discs 
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at all times under the slight residual 
pressure maintained in the hydraulic 
system. No adjustment for wear i 
required, the oil following up the 
movement of the pistons. At the end 
of the life of the lining, therefore, the 
clearance space in the six cylinders for 
jin wear and 1-5in* piston area, has 
increased by 3 in*, or 6} in’ for a pair 
of front brakes. 

It is interesting to compare the 
volume of lining wear available with 
that of a normal brake. An 11 in 
diameter by 2} in 2L.S. brake has a 
lining area of about 47-5 in* per wheel, 
or 95 in* for the pair. Assuming that 
4 in of lining can safely be worn away 
that is 11, in®, or nearly double the 
amount available on the disc brake 

The theoretical piston travel to wear 
4 in of lining off a shoe is about | in, 
but if this is taken as } in to be on the 
safe side, the total increase of clearance 
in four standard 1} in diameter cylin 
ders would be 1}in® assuming, of 
course, snail-cam shoe _ clearance 
adjustment. As a matter of fact, many 
brakes have adjustment between piston 
and shoe-tip, which eliminates cylinder 
clearance volume increase altogether, 
assuming the brakes are kept well 
adjusted. 

It would appear, therefore, that this 
particular type of disc brake, with the 
lining pads of the same diameter as the 
cylinders, gives four times the increase 
of clearance volume of a normal snail- 
cam brake, and this on the possibly 
favourable assumption that the volume 
wear of the lining is half that of 
normal brake. 

Admittedly postulating a_ hig 
standard, it may be queried whether 
the increased clearance volume will not 
be thought to lead to undesirablk 
“ sponginess ” of the brake as the lin- 
ings wear down. For the present, the 
Girling brake is only intended for 
front-wheel use, unless the chassis can 
be fitted with a transmission brake. In 
the form exhibited, the disc brake is 
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Lockheed hydraulic disc brake 


not suitable for mechanical application. 

The Lockheed disc brake has many 
points of difference from the Girling. 
In the first place only one set of 
cylinders is fitted, the outboard facing 
being riveted direct to the caliper cast- 
ing. As a consequence, the whole 
assembly is permitted to float laterally 
to equalize the load. This movement 
takes place on two steady pins bridging 
lugs on the caliper, and serving to tie 
the two portions together at the ends 
and giving a notable increase in 
stiffness. 

The inner facing is riveted to a 
pressure plate having machined lugs at 
its end sliding laterally in recesses 
broached in the back-plate equivalent, 
which also has two reamed holes to 
take the steady pins. A pair of hydraulic 
cylinders is bolted to the inner face 
of the caliper casting. Their pistons 
operate the pressure plate by two 
thrust pins, but are not integral with it. 

Return springs are fitted and an 
utomatic adjustment is incorporated 
with each piston to keep the running 
clearance as small as possible. Details 
of this automatic adjustment are not 
yet quite finalized. If pedal travel is 
to be kept down it is clear that the 
idjustment must work to fine limits, 
since the effective piston area is at least 
three times that of a normal 2 L.S. brake. 

The brake lining is of segmental 
form and has much more area than the 
circular pads of the Girling arrange- 
ment; we understand that the area is 
nly about 30 per cent less than that 

the equivalent drum brake. Thick- 
ness available for wear is about } in 
ind the volume of lining wear permis- 
sible is more than that of a drum 
brake. The usual bleeding provisions 
re made, and there is also a small 
spring-loaded pad bearing on a lug on 
the back-plate to stop rattling of the 
whole assembly on its steady-pins. 

Success of the whole arrangement 
stands or falls by the automatic adjust- 
ment, which is receiving special atten- 


tion. It works with one great advantage 
compared with other similar devices 
on normal brakes. It does not have to 
cope with thermal expansion of the 
parts. Therefore, there is no danger 
that clearance will be set on a_ hot 
brake and binding will occur when the 
parts cool down. 

A rear wheel brake with provision 
fer hand brake operation is also shown. 
Construction is similar, but only one 
hydraulic cylinder is fitted, this having 
an appropriate area of piston to give 
the desired ratio between front and 
rear braking. 

The hand brake cable operates a 
lever enclosed in a casing connected to 
the caliper and supported in a sliding 
steady bearing carried by the axle 
arm. Recesses on the inboard face of 
the lever contain steel balls seating in 
similar recesses in the casing. 

Rotation of the lever causes the balls 
to roll out of their recesses giving an 
axial movement which is transmitted 
by a sleeve carrying a ratchet wheel 
to a push rod screwed into it and bear- 
ing, at its outer end, on the pressure 
plate. A pawl carried by the lever 
rotates the screwed sleeve on_ the 
return stroke when the clearance in 
the brake and the movement of the 
lever is sufficient to allow it to drop 
into the next tooth. 

This mechanism, while keeping the 
hand-brake in adjustment also takes 
care of the hydraulic cylinder, the 
volumetric clearance of which increases 
as the lining wears. This has a rela- 
tively unimportant effect on _ the 
“ sponginess ” of the hydraulic system 
as a whole since the rear wheel cylinder 
generally has not more than half the 
area of the front wheel pistons. This 
will be clear when it is realized that 
both front and rear brakes have the 
same “neutral” efficiency; in an 
ordinary drum brake the cylinders may 
have the same area, since the tront 
ones are working 2L.S. and the rear 
ones in “ floating cam” fashion, 
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ELECTRICAL EQUIPMENT AND CAR HEATING 


Reduction in Range of Units Required. 


Trend Towards 


Uniformity in Heating Installations 


HE major units of the Lucas 
: electrical equipment on British 
cars are unchanged from those 
shown in 1951, and it is evident that 
requirements are adequately catered 
for by the small range of models avail- 
able in these components. That only 
two sizes of dynamos and three of 
starters are now sufficient for prac- 
tically all British cars gives many 
advantages both as regards manufac- 
turing and subsequent servicing. 


Dynamos 
The two Lucas dynamos have yoke 
diameters of 3-9in and 4-5in. They 
are both two pole shunt wound 


Current voltage control on Kaiser Manhattan 


machines with fan ventilation. The 
maximum output is 19 and 22 amperes 
respectively at 12 volts nominal. These 
machines work in conjunction with 
regulator units mounted together with 
the cut-out in a control box. The 
regulator is the compensated voltage 
control type and has in addition the 
Lucas temperature compensation 
spring. 

The 12-volt system is now employed 
on all British cars, with the exception 
of the Ford Anglia and Prefect, and 
on most of the Continental models. 
American and Canadian built cars, 
however, still use a 6-volt system and 
in most cases a current control is fitted 
in addition to the voltage control. The 
American generators are also two pole 
shunt wound machines cooled by a fan 
integral with the driving pulley. They 
are made with four outputs of 35, 40, 
45 and 50 amperes and are either of 
Autolite or Delco-Remy manufacture. 
The machines of both makes are 
evidently interchangeable. 

A 45 ampere size appears to be the 
most generally used, probably because 
most of the cars shown are large. 
However, the two Kaiser cars and the 
Chevrolet had 35 ampere dynamos 
while the Cadillac had a 45 ampere and 
the big Chrysler a 50 ampere machine. 
The Chrysler had Autolite and the 
others Delco-Remy equipment. Com- 
bined current voltage control was fitted 


in all cases even with the 35 ampere 
machines, the control boxes having the 
usual three units. It is interesting to 
note that the simple form of cut-out is 
used even with the largest dynamos. 

All regulators are temperature con- 
trolled and in the Delco-Remy design 
a bi-metal hinge is fitted to the voltage 
regulator armature, causing it to 
operate at a higher voltage when cold 
and so partly compensating for the 
increased voltage required to charge 
the battery. The Autolite system gives 
similar results but the effect is obtained 
by a strip of alloy steel in the magnetic 
circuit, the permeability of the strip 
being determined by the temperature. 

The Scintilla Company showed a 
range of alternating current dynamos 
wound for 6, 12 and 24 volts. Out- 
wardly these generators appeared little 
different from the corresponding direct 
current examples. They were all three 
phase machines with three terminals 
on the stator body, the two rotor ter- 
minals being on one end cover and 
connected to brushes on two slip rings. 
Current from the three stator terminals 
is taken to a three phase rectifier and 
on to a control box of normal design 
with cut-out and voltage regulator and 
the usual earth return. The machines 
are fan cooled in the usual way, the 
fan being behind the pulley. Very 
little information was available beyond 
the fact that all the generators give 
their full output at 1500 r.p.m. which 
suggests that they are all four-pole 
machines. 


Starting motors 


The three Lucas starting motors 
fitted to British cars have yoke 
diameters of 34in, 4hin and 4} in. 


Lucas long range driving jamp 


They are used in conjunction with S., 
S.B. or Eclipse drives. These are all 
four pole, four brush machines. The 
two larger sizes have series-parallel 
field connections, whereas the 3} in 
diameter unit has a series field. In 
nearly all cases the cable from the 
battery goes to the starter through a 
relay switch operated from the dash, 
so that only a minimum length of cable 
is required and the maximum voltage 
is applied to the starter. In the smaller 
American cars such as the Kaiser 
Manhattan, the starter has a Rendix 
drive and operates through a relay 
switch in the usual way. In the Olds- 
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mobile and the other General Motors 
cars the starter pinion is brought into 
engagement by a solenoid mounted on 
the starting motor. The plunger of the 
solenoid is connected by linkage 
through a= spring to the pinion 
assembly which is carried on an inter- 
nally splined tube sliding on the 
motor mainshaft. The pinion is also 
coupled to the tube by an_ over- 
running roller free wheel clutch. 
Closing the starter switch energises 
the “pull-in” and the “hold-in” 
windings of the solenoid, causing the 
plunger to be pulled in and pushing 
the pinion into engagement with the 
flywheel gear ring. Completion of the 
plunger travel closes the main switch 
contacts, connecting the motor directly 
to the battery. Closing the main switch 
contacts cuts out the “ pull-in ” wind- 
ing, since this winding is connected 
across the main contacts. The pull of 
the “hold-in” winding is sufficient to 
keep the pinion in gear and cutting 
out the other winding reduces the 
drain on the battery. When the engine 
fires the current falls to a very low 
value and the control switch opens, 
disconnecting the hold-in winding so 
that the shifting lever spring with- 
draws the plunger and disengages the 
drive pinion from the flywheel. 

On the Hydramatic drive cars a 
safety switch prevents contact at the 
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starter unless the selector lever is in 
the neutral position. The starter motor 
is a four brush, four pole machine 
with fan ventilation, and the armature 
rotates on oilless bushes in the end 
frames. A switch in the ignition switch 
assembly controls the starter operating 
solenoid. This method of operating 
the starter is the standard Delco- 
Remy system used in the General 
Motors cars. It appears to be prac 
ucally identical with the Autolite 
method used on other cars, including 
those in the Chrysler group. 


Batteries 

The Lucas G.T.W. range of semi 
linkless pattern batteries arranged for 
girdle fixing are now standard equip- 
ment on most British cars. They have 
seven, nine or eleven plates per cell 
with capacities of 38, 51 and 64 
ampere hours respectively. The 
terminal connectors are die-cast on t& 
the battery cable and secured to the 
battery terminal by a lead-plated self 
tapping screw. An acid level indicat- 
ing device is now fitted to each cel 
to facilitate topping-up. 

A wide selection of six and twelve 
volt batteries of standard design wer 
shown by the Chloride Electrical 
Company, in addition to their Double 
Life model which is basically as 
before. In this design the positive 
plate is enclosed in glass fibre in addi 
tion to the usual separators. The 
Young Accumulator Company had a 
range of standard batteries in addition 
to their armoured type in which the 
positive plate is enclosed in a porous 
ebonite envelope. 

In addition to the normal types 
the Peto and Radford — exhibits 
included the Dual Life model in which 
the negative plate is enclosed in a 
micro-porous plastic envelope in addi 
tion to the usual separators. Th 
Oldham Major Battery use their 
patent Fibrax separators and _ also 
enclose the positive plate in glass 
fibre armouring. It is claimed that 
this model will remain dry charged 
for an indefinite period without 
deterioration. Apparently the enclos- 
ing of the positive or negative plates 
does not appreciably limit the normal 
starting current. In most instances 
some device was incorporated or avail- 
able for indicating the acid level 


lead 


Coil ignition equipment 

Lucas DM type distributors are 
fitted to most British cars. They have 
improved bearings and _ built-in 
vacuum control as before. The vacuum 
advance is effected by partial rotation 
of the contact breaker plate within 
the body and is operated through 
linkage from the vacuum diaphragm 
A conventional centrifugal mechanism 
below the plate advances the cam 
position reletive to the driving shaft s« 
that the body can be fixed unless an 
additional manual control is required 

The standard ignition coils are the 
Q 12 which remains unchanged and 
newer pattern, the B12 designed & 
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operate with wider plug gaps at a 
correspondingly increased voltage. A 
new high performance coil, model 
H.V.12, has been introduced to deal 
with exceptionally high plug voltages. 
It is designed primarily for use on 
sports and racing cars, though it is 


Lucas conversion set for old lamps 


suitable for all cars where a high 
performance is required. The coil is 
capable of functioning at higher 
speeds than the standard patterns and 
its increased voltage output makes it 
possible to use very wide plug gaps. 
In some engines this gives more even 
idling and with a suitable carburettor 
setting improved consumption is 
obtained under part load conditions. 

In the American cars the coil is 
generally fixed to the’ engine to 
aecrease secondary transmission losses 
ind also decrease radio interference. 
In the Delco-Remy type the distri- 
butor has combined vacuum and cen- 
trifugally operated advance and the 
shaft rotates in special porous bushes 
at the top and bottom ends, the upper 
bush being fed from an oil reservoir 
in the distributor housing. The 
breaker plate rests on three bakelite 
supports which also serve as_ bearing 
surfaces against which the plate is held 
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though allowed to rotate to give the 
vacuum advance. 

British Delco-Remy Company 
has introduced a new oil filled coil 
which is of interest on account of the 
very low primary current taken. The 
model demonstrated was connected to 
a standard six-cylinder distributor with 
six sparking plugs and driven by an 
electric motor. At an equivalent engine 
speed of about 350 r.p.m. the primary 
current to the coil was only 1-8 amperes 
at 12 volts. 

In manufacture particular care is 
taken to remove every trace of 
moisture, including the oil, from inside 
the coil, before it is hermetically 
sealed up, so that subsequent corrosion 
of the fine wire forming the secondary 
winding should be prevented. 

All the American Ford types and 
models now use the Loadomatic 
ignition advance mechanism. The 
contact breaker plate is operated 
through linkage from a vacuum 
diaphragm actuated by the depression 
at two parts of the carburettor. As no 
centrifugal mechanism is required, the 
distributor mainshaft is in one piece 
and supported by two widely spaced 
bearings giving great accuracy in 
synchronizing the firing points of the 
cylinders. 


Magnetos 

These machines were less in 
evidence than hitherto. By far the 
most complete exhibit was that of the 
Scintilla Company which covered a 
range from single cylinder to twelve 
cylinder models. The single and twin 
cylinder were of the simplest possible 
design, suitable for small stationary 
engines. The four and six-cylinder 
models were of the standard horizontal 
type and familiar design. The Vertex 
was shown in six, eight and twelve 
cylinder form and also as a completely 
screened unit with provision for 
screening all leads. 

Lucas exhibits demonstrated the 
satisfactory spark given at slow speeds 
by their S.R.1 and S.R.4 magnetos. 
These magnetos are suitable for use 
with industrial, agricultural and marine 
petrol engines. The design is simple 
and the construction is such as to 
protect the working parts as much as 
possible from dirt and moisture. They 
have rotating magnets so that the 
windings, condenser and_ contact 
breaker are stationary. 

Wico-Pacey showed their horizontal 
magneto which can be assembled to 
give a variety of types according to the 
components chosen. These com- 
ponents though of different types are 
made interchangeable and can be so 
assembled as to produce a wide range 
of models. 

Several sizes of two-stroke flywheel 
magnetos were shown, the magnets 
being cast into the flywheel rim so that 
the coils and contact breakers could be 
mounted on the stationary back plate 
In addition to the magneto coil an 
additional lighting coil can be fitted 
when required and used either for 
lighting or battery charging through a 
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rectifier or for both together. A range 
of sparking plugs with ceramic insu- 
lators was on view, covering most of 
14mm. and 18 mm. ranges. 


Ignition interference suppressors 

It has been announced that legisla- 
tion will be introduced at the next 
Parliamentary session to deal with this 
trouble and although several publica- 
tions have been issued by the British 
Standards Institution, no __ specific 
method has been put forward for 
general application. The usual method 
is to insert resistances in the high 
tension circuit to reduce the oscillatory 
condition of the discharge. In many 
cases a single resistance of about 
10,000 ohms at the distributor end of 
the high tension lead is sufficient. In 
other cases an additional resistance in 
each plug lead is required and can be 
in the form of a resistor at the plug 
terminal or a high resistance lead. 

Resistance units for these purposes 
are shown by several firms, such as 
Lucas and the Ediswan Company. It 
is claimed that the values employed 
do not adversely affect the performance 
of normal engines. Unfortunately a 
normal arrangement of the ignition 
units and leads can easily be such as 
to cause radiation within the television 
frequency band, or close enough to 
cause interference, so that it may be 
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difficult to specify a system of suppres- 
sion which will be efficient in all cases. 
It will be unfortunate if screening 
should be required, because of its 
complication and the effect on the 
ignition. 


Lighting equipment 

Flush fitting headlamps with the 
Lucas “light unit” and block pattern 
front lenses are almost universal. Pre- 
focus bulbs with twin filaments and 
double dipping are used as_ before, 
though it is interesting to note that one 
car on the Rolls-Royce stand was fitted 
with headlamps of the old P.100 type. 
Headlamps on both American and 
Continental cars follow the same 
general scheme and are all flush fitting. 
In the American cars, however, the 
“sealed beam” unit takes the place 
of the Lucas light unit. 

Joseph Lucas Ltd. showed a conver- 
sion set consisting of interchangeable 
chromium plated rims, complete light 
units with prefocus bulbs and including 
adaptors and cables so that the fitting 
should present no difficulty. They are 
designed for fitting to the lamps of the 
majority of pre-war cars. 

A long-range driving lamp, model 
SLR 700 S, is now available for the 
home market. It has a powerful long 
range beam and is designed for use in 
conjunction with existing headlamps, 
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giving the extra vision necessary for 
fast night driving. The lamp has an 
aluminized reflector with plain front 
glass and the whole design is such as 
to concentrate as much as possible of 
the light into a narrow beam of maxi- 
mum intensity. On account of the 
number of accidents that have occurred 
due to poor rear lighting of vehicles, 
Lucas have given considerable attention 
to the need for improved visibility. The 
new designs of rear lamps are now 
more efficient owing to the better 
optical shape of the glass. In addition 
nearly all cars now have lights on each 
rear wing to indicate the width of the 
vehicle. Stop lights are also similarly 
improved and should be visible in 
bright sunlight. A very efficient rear 
reflector has also been introduced. It 
is a special petrol and oil resisting red 
thermo-plastic unit and has been intro- 
duced for fitting in addition to the 
standard rear lamps. 


Screen wipers 

Two patterns of Lucas cable-rack 
wipers are standard equipment on 
British cars. The C.R.T. type is fitted 
to the more popular modeis. Generally 
its motor and gearbox are mounted on 
the bulkhead. A more powerful model, 
the D.R. type, is fitted to some of the 
higher-priced cars and is particularly 
suitable for large curved screens. The 


Delaney Gallay A9 heater on Alfa-Romeo 2-litre 











Smith 3} kW heating and demisting 


motor has two speeds obtained by 
field control and the blades are auto 
matically returned to the parking posi 
tion when the motor is switched off. 

American cars either have two-speed 
electric wiper motors, as in the case 
of the Kaiser, or else a suction motor 
as on the General Motors cars. On the 
Cadillac, the oscillating suction motor 
is mounted under the bonnet and 
driven by the depression in the inlet 
manifold, supplemented by a suction 
pump incorporated in the fuel pump 
The motor drives an auxiliary shaft 
carrying a crank, to which are attached 
the cables operating the wiper arms 
These cables pass over pulleys, which 
are cable tensioners each having a 
spring and ratchet to take up slack 
The motors are quite inaudible in 
operation and are said to be suffi 
ciently powerful to deal with any 
normal screen condition. 


Heating equipment 
Much progress is apparent in heat- 
ing installations. In most of the more 
expensive cars and many of the 
medium-priced ones, heating equip- 
ment is now a standard fitment. The 
general scheme of the installations is 
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coming more uniform, as well as 
impler. Most cars draw in fresh air 
hrough the heater and take it either 
mm the front grille, as on the Austin 
id Rover, or through the ventilator 
the scuttle, as on Daimler, Lan- 
hester and Hudson. 
rhe heater unit is generally 
ittached to the engine bulkhead and 
delivers heated fresh air through tubes 
the demisting slots above. Another 
outlet at the bottom of the unit directs 
iir downwards to the floor of the front 
mpartment to pass under the front 
eats to the rear passengers. In the 
cars, a second heater unit, fre- 
quently of the recirculating type, 
warms the back part of the body. 
Ducting of the air after passing 
through the heater is rarely resorted 
except in passenger coaches and 
imilar vehicles. 
he smaller complete heater units 
nade by S. Smith and Sons, Clayton 
Dewandre and Delaney-Gallay include 
eir own fan. In the Clayton C.B. 
ter, two fans are used, part of the 
uir being directed by one fan at a 
medium pressure through pipes to the 
demisting while the other fan 
delivers air at low pressure to the 
floor at the driver’s feet. Good 


irge 


slots, 


Heater unit and blower on Ford Mercury 
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Siddeley Sapphire heating installation 


examples of Clayton C.B. heater 
installations were to be seen on the 
Lanchester Fourteen, the 3-litre 
Daimler, the Triumph Renown and 
the Armstrong Siddeley Whitley 
amongst others. The arrangement is 
basically the same in all cases, the 
complete unit being attached to the 
bulkhead and drawing fresh air from 
outside the body. 

The Clayton C.B. unit is circular in 
shape, with a heating element com- 
prised of a ring of “Clayton Still” 
wire wound tubing forming the outer 
wall and connected to the engine 
cooling system. A centrifugal volute 
casing at the rear end accommodates 
either single or twin demister tubes. 
A low consumption electric motor 
built into the centre of the heater has 
a fan fitted to each end of its shaft. 
The two fans draw air into the peri- 
phery of the unit through the heater 
coils. The front fan delivers warm 
air through the central doors of the 
front cover while the rear fan, running 
in the volute casing, discharges air to 
the screen slots. With the standard 
fresh air intake, output is said to be 
about 6,000 B.T.U. per hour. The 
S.C.1 and the R.C.2 units are designed 
for saloon cars, the former being 





Kaiser Manhattan heater unit 
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Heater unit on Ford Zephyr 


similar to the C.B. type. The R.C.2 
is a more powerful unit for larger cars. 
For example, the Humber Imperial 
limousine uses the R.C. type for 
heating the rear compartment. 

In the S. Smith and Sons installa- 
tions the 3}5kW heater unit with 
separate blower is generally used on 
medium-sized cars such as the Rover, 
Armstrong Siddeley Sapphire, Austin 
Hereford and A.40, Ford Consul and 
Zephyr, four and six-cylinder Morris 
Oxfords, and the Wolseley Four- 
Fortyfour amongst others. Many of 
these have been described previously 
and are substantially unchanged. The 
temperature and air distribution are 
controlled from a small panel that can 
be mounted in any convenient place 
such as the lower edge of the facia 
board within reach of the driver. Fan 
speed is not controlled, since sufficient 
variation of temperature is obtainable 
by adjustment of the air distribution 
as before. The arrangement most 
generally preferred has the heater and 
fan mounted together on the engine 
side of the bulkhead as in_ the 
Armstrong Siddeley Sapphire or 
Jaguar Mark VII. 

Fresh air is drawn from the front 


Delaney, Gallay A4 heater unit on Studebaker 
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grille through a large flexible pipe to 
the blower. In some applications, the 
heater unit only is fixed to the bulk- 
head. 

On the Rolls-Royce and Bentley 
cars the blower is at the intake end 
of the air pipe and located at the 
bottom corner of the main radiator, 
so that air noises within the body are 
reduced. In addition to the heated 
fresh air that is used for demisting and 
ventilating, the circulating heater 
supplies additional heat if required, 
regulation being by a two-speed motor 
switch. The second heater is net 
required in the case of average sizes 
of bodies. On the Armstrong Siddeley 
Sapphire, for example, sufficient heat 
for both body heating and screen de- 
misting is available from the standard 
unit and control system. A _ similar 
unit with a rating of4 kW is made by 
S. Smith and Sons for fitting to cars 
of the Rootes Group. The operation 
and control are the same as in the 
34 kW model. 

American cars generally have two 
large diameter ducts extending from 
the front of the car to the body. One 
of these delivers air through the heater 
and is controlled by a thermostat, the 


unit on Wolseley Four-Fortyfour 


other duct serving only as a ventilator 

The small circular combined unit 
installed on the Fiat 1900 model sup- 
plies the demisting slots and delivers 
air to the body through hinged doors 
on the front face. These doors can 
be rotated to direct the body air in 
the required direction. Delaney-Gallay 
use the same matrix on the three 
types of heater that were exhibited. 
The A.4 type is designed primarily for 
fitting to existing cars and is supplied 
with a universal kit of parts suitable 
for most cars. It is a recirculating and 
demisting unit with its own fan, and 
can be used with fresh air intake if 
required. 

The A.9 can be used with a fresh 
air intake or for _ recirculating, 
as preferred, control being effected by 
a two-way valve operated from within 
the body. This unit is used in the 
2-litre Alpha - Romeo _ installation 
which also includes a large cold air 
pipe at the opposite side of the bonnet. 
The A.100 type is used chiefly for 
heating the rear compartment of large 
bodies. It is strap-mounted and can 
be fixed in any position as required, 
and can be used with a fresh air intake 
or as a recirculating unit. 


Delaney Gallay A? heater matrix 











Lighter 


N so far as general outline is con 

cerned there was no outstanding 

design of bodywork at the Exhibi- 
tion. In fact those who have followed 
the trend of design for the past two 
years would hardly expect any marked 
modification in the general exterior 
form of coachwork. There was, how- 
ever a very definite trerd towards 
lighter construction, coachbuilders 
having at last realized that many of the 
essential components hitherto used for 
retaining other units, could be used t 
advantage for adding strength to the 
general structure, with the result 
that a second component could be 
eliminated. 

Front seats are a case in point, and 
it was noticeable that H. J. Mulliner 
Ltd. have taken advantage of the 
inherent strength available in the seat 
slides and now use them as an integral 
part of the front seat construction on 
the new Continental body. Further 
more, the valance plate necessary 1 
retain the cushion is also used as a 
means of obtaining strength; by adopt- 
ing these methods a worth whil 
saving in weight has been made 

The saving of body weight has been 


very much in the minds of designers, 


and there is evidence that light alloy 
body frame construction can _ be 
employed without affecting externa 
shape. It has of course, been apparent 
for many years that a built-up all 
metal construction as distinct fron 
the fully tooled pressed panel method 
can give an external appearance similar 
to that of the traditional coachbuilt 
method. Park Ward for example, have 
for the last 15 years employed an all 
steel method of construction, and it 
indeed difficult for an average 
purchaser to detect that the well swept 
saloon or coupé shown by Park Ward 
has a metal framed body. 

Several coachbuilders, and some 
manufacturers have adopted an 
orthodox method to give improved 
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Construction : Increased Lugg 


luggage accommodation. For example, 
two car manufacturers employ an 
unconventional location for the petrol 
tank to allow all, or practically all, of 
the space within the boot panels to be 
used for the housing of the spare 
wheel, and for luggage. One example 
is in a Daimler coupé which has petrol 
tanks located in the rear wings, where 
they encroach slightly on the luggage 
accommodation, and the second is an 
A.C. coupé which has a six-gallon 
petrol tank housed in the rear end of 
each front wing. It may be recalled 
that two years ago Jaguar Cars Ltd. 
fitted tanks in the rear wings of their 
Mark VII. 

Another means of improving luggage 
accommodation consists of folding the 
re seat squab board forward to a 
horizontal position. In one case this 
illows luggage within the boot to 
extend forwards into the seating com- 
partment. In a second design where 
treater precaution is taken to exclude 
engine fumes, a fixed squab board is 
retained, but the seat squabs can also 
be folded to a horizontal position so 
that a considerable quantity of luggage 
can be stored behind the driving seat. 

In general, the bodies shown by 
oachbuilders were notable for 
lines, and in contradistinction to some 

the previous Exhibitions, it was 
mpossible to pick out any one body 
vhich offended the idea. There were 
f course the few ostentatious examples 
nbodying ideas that few will com- 
nend One interesting point in 
connection with standardized coach- 
work is the introduction for the first 
time by one manufacturer, of a model 
sing the unitary method of construc- 
eliminating a separate chassis 
frame. This was to be seen in the new 
Wolseley in which the body, produced 
by the Pressed Steel Company, has 
ren =the subject of considerable 
thought. 


Amongst the builders of convertible 


good 
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coachwork. E. D. Abbott Ltd. have 
for some years taken a prominent 
place, and their exhibits included a 
Bentley drop-head body with a power- 
operated head. There is accommoda- 
tion for four or five passengers and 
the two doors are hung on the front 
pillars by a special design of hinge 
which this coachbuilder has developed, 
and which allows the door to be 
adjusted vertically when alignment is 
required. Another feature of this body 
which has been used on Abbott con- 
vertible bodies for some time is the 
device for contracting the centre pillar 
as the roof is folded. This contraction, 
which occurs at waist height, permits 
the pillar tops to pass inside the 
elbows. 

A saloon body exhibited by this 
coachbuilder was a two-door sports 
saloon on a Bentley chassis, and in the 
design of this body special attention 
has been devoted to the reduction of 
wind resistance. The car is of minimum 
overall height, and by close coupling 
the seats, a long swept tail is possible, 
the front wings being carried through 
high on the doors to meet the rear 
wings. Arrangements are made in this 
body for the accommedation of a 
maximum amount of luggage. This is 
made possible by the elimination of 
the fixed squab board for dividing the 
seat compartment from the boot. Thus, 
by folding the rear squab which 
remains in a horizontal position and is 
then level with the adjacent boot floor, 
it is possible to stow lengthy articles 
in the combined boot and rear com- 
partment. However, exceptional care 
will have to be taken to ensure that 
exhaust and petrol fumes which are 
very difficult to exclude from the boot, 
do not find their way into the seating 
compartment. 

The body is of composite construc- 
tion, metal reinforcement being used 
wherever necessary. As a means of 
securing a stiff underframe, the body 


nes characterize this Hooper-bodied Daimler 
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To improve luggage accommodation on 


Bentley, the rear squab hinges forward 


sills are composed of metal to form 
box section member having dimensions 
of 6inx4in. The floor also is com- 
posed of metal, the body being 
aluminium panelled. The width over 
the screen pillars is slightly greater 
than usual, which also increases the 
overall dimension at the front seats. 
This is done by increasing the effective 
width of the standard Bentley dash. 

Prominent amongst new standard- 
ized bodies is the Armstrong Siddeley 
Sapphire. This interesting chassis 
carries four-door, four-light and six- 
light bodies that do not perhaps arouse 
the same technical interest as’ the 
chassis. It is for example, unusual in 
these days to find a new design with 
rather obvious external door hinges, 
and although the line of the front wing 
as it passes across the doors is excep- 
tionally good and pleasing, the boot 
line has not the same distinction. The 
front wings meet the rear wings near 
the base and gradually taper in plan to 
leave a fully exposed rear, wing the line 
of the front wings being carried over 
the rear wing spats by a swaged section. 

Another unusual feature in this pro- 
duction body is the use of squared 
corners to the window frames. This is 
in keeping with the general form of 
the roof structure, and gives noticeable 
distinction. Both doors are hung on 
the mid-pillars and thus the front door 
opening at the forward edge is contrary 
to general practice. 

In the construction of the body the 
shell is built up from a series of fabri- 
cated panels composed of a number of 
small pressings produced from 19 
gauge steel. These panels are united 
by welding in an assembly jig that 
involves careful hand fitting, a method 
that has the advantage of eliminating 
heavy tool charges. 

An interesting point concerns the 
base of the seats which consists of a 
Snake wire foundation instead of the 
more usual coil or tension spring. The 
Snake wire is covered with a latex 
foam overlay before the final trimming. 
This arrangement is used for the front 
seats only, the rear seats having coil 
spring foundations. 
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The new Daimler 3-litre chassis was 
shown with an attractive convertible 
coupé body by Barker. This is a two- 
door body and is noteworthy for its 
clean lines, which are enhanced by the 
long sloping wings carried across the 
doors to turn with a quick radius into 
the line of the rear wings. There is a 
downswept bonnet moulding passing 
across the rear wing to turn into the 
bottom line of the bedy, so that a 
distinct break is made between the two 
contrasting colcurs in which the car 
is finished. 

Reference has already been made to 
the rear wing Iccation of the petrol 
tanks on this Daimler. They occupy 
the rearward portions of the wings, 
where they encroach to only a slight 
extent upon the space within the boot. 
To improve the luggage capacity still 
further, the manufacturers have 
developed an interesting spare wheel 
arrangement. It consists of a cradle 
mounted on parallel links of unequal 
length beneath the floor. The whole 
cradle is controlled by worm and nut 
mechanism that is cperated from 
above the body floor. Rotation of a 
hexagon head by the wheel brace 
lowers the spare wheel. The unequal 
length of the supporting links is such 
that as the cradle is lowered the rear- 
ward end passes beneath the rear 
bumper, enabling the spare wheel to 
be removed with little trouble. No 
special device is needed to secure the 
wheel on the cradle, for when fully 


Divided and hinged rear cushions giving luggage accommodation 
on Park Ward coupé on Rolls-Royce Silver Dawn chassis 


raised the wheel bears against rubber 
blocks attached to the underside of the 
floor so that rattle and movement are 
impossible. 

In the construction of this Barker 
body, the bottom frame arrangement 
is interesting, for the sills consist of 
two large diameter steel tubes sup- 
ported from the chassis by brackets 
shaped to receive them. Brackets to 
carry the pillars are welded to the 
sill tubes, and this bottom frame is 
still further strengthened by the firm 
attachment of the rear wheel arch 
panels. The rear seat heel board con- 
sists of a steel plate securely connected 
to the sill tubes, and at the scuttle, a 
transverse tube serves the purpose of 
strengthening the bottom frame. 

The convertible body is a type which 
requires a strong bottom frame if 
scuttle and front pillar shake are to be 
avoided and this latest Barker method 
should be of considerable assistance in 
overcoming the trouble. A_ power- 
operated head is used and this system 
of operation is also extended to the 
main door windows, pivoted quarter 
lights and boot lid, which last is auto- 
matically operated when the securing 
handle is released. A flap in the rear 
wing gives access to the petrol filler, 
a control within the boot being the 
only means of operating the lid. 
There is a curved windscreen which 
has thin pillars, and the screen top rail 
is slightly curved to harmonize with 
the transverse contour of the roof. The 


A long luggage boot characterizes this E.D. Abbott Bentley 
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This Armstrong Siddeley Sapphire saloon is also available in four-light form 


front seat is divided, each half being 
separately adjustable, and to give 
access to the rear seats, the front 
squabs may be hinged forwards. 

A slight improvement in the arrange- 
ment for accommodating luggage has 
been made on the standard Bentley 
saloon. The body shell is a product of 
the Pressed Steel Company, but trim 
ming and finishing are carried out at 
the chassis manufacturer’s own works 
Basically the body is the same as the 
Bentley Mark VI saloon previously 
manufactured, but certain alterations 
have been made to the rear end to give 
greater luggage accommodation. There 
is a longer boot than hitherto and it 
has been found necessary to extend 
the frame side members to provide 
body mountings further to the rear, 
but this is not all that has been done to 
improve accommodation. 

The petrol tank has been redesigned 
to enable the spare wheel, which is 
horizontally mounted, to be carried 
closer to the frame, and although the 
floor above the spare wheel is still hig! 
it is turned down at each side of the 
wheel to enable luggage to be placed 
in wells against the wheel arches at a 
lower level. The central spare wheel 
housing accommodates wheel changing 
equipment. A departure from previou 
practice is that the luggage lid is hinged 
on its top edge and cannot thereforc 
be used as a luggage platform. A 
torsion bar arrangement is used t 


Petrol tanks in rear wings and spare whee 


Daimler 3-litre chassis 


uunterbalance the lid, and a mercury 

tch in the locker lid controls an 
nterior light. As on previous cars of 
this make the trimming in the Bentley 

loon embodies comfortable head rests 
the sides of the rear seat. A further 
int of interest is that the rear window 
prevented from misting by the use 
heating wires of 0-008 in diameter, 
vhich are spaced to cover an area of 
24 in - 8 in, these wires being arranged 
tween the laminations of the Triplex 
fety glass. 

There are several interesting tech- 
nical features in the design of the new 
Wolseley Four-Fortyfour saloon, which 

is a body shell produced by the 
Pressed Steel Company. This is a four- 

r four-light saloon. It has front 

which pass across the doors at 

ist height and gradually merge into 

side panels until at the junction with 

rear wing there is no appreciable 

reak in line. This car is of unitary 

nstruction and considerable thought 

been given to the formation of the 

or and under-body structure to 

tain a sound foundation in place of 
conventional chassis frame. 

To carry the engine, two tubes 
roject forwards from the under-body. 
Chey are connected by a cross member 

it_ extends on either side to form 

usings for the front suspension units. 
The front wing inner valances and all 
panel work forward of the dash are not 
onnected to the tubes but are canti- 


arrangement on 
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levered from the bulkhead to pick up 
a central mounting at the front. Thus, 
an attempt has been made to relieve 
the wings and-bonnet from distortion 
arising from the front wheel move- 
ment, and there should be a freedom 
from front end rattles and fractures. 

Concerning the body under-frame 
itself, there is a tube at either side 
that replaces the normal body sill, and 
these sill tubes are supplemented by a 
very substantial central tunnel extend- 
ing from the front bulkhead to the reat 
seat heel board. The rear seat pan itseli 
continues the line of the central tunnel 
to meet the rear squab board. There 
is a substantial cross member connect- 
ing the tunnel and sill tubes beneath 
the front seats, and the floor itself is 
liberally swaged to add still further to 
the strength of the under-frame. The 
petrol tank is located on a shelf behind 
the rear seat squab, and the petrol 
tank filler is behind a lid arranged in 
the quarter panel. This lid embodies 
the petrol filler cap itself, and.is opened 
by a control mechanism inside the 
boot. 

Front and rear doors are hung on the 
forward pillars on concealed hinges. In 
common with a number of standard 
productions, the rear doors are shaped 
to fit over the forward portions of the 
rear wings to prevent passengers enter- 
ing the rear seats, from being soiled by 
contact with a dirty wing. The boot lid 
is hinged at the top and is mounted on 
concealed hinges, a hairpin torsion bar 
device being used to counterbalance 
the lid. Each of the doors is provided 
with check mechanism to prevent the 
doors from closing when the car is on 
a camber. Schonitzer press-button 
locks are fitted. 

Another new model was the Humber 
Super Snipe, which is comprehensively 
equipped, its fittings including press- 
button door locks, spring-assisted 
bonnet and luggage boot lids. Its spare 
wheel is carried in a spacious rear 
locker and can be removed without 
disturbing the luggage. 

Although the H. J. Mulliner-bodied 
Continental Bentley was announced 
some months ago, its first public 


Luggage and spare wheel accommodation on standard Bentley 
saloon 
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Horizontal lines predominate in the new Humber Super Snipe saloon 


appearance in this country was at the 
Exhibition, where examples were to be 
seen on the chassis manufacturer’s 
stand, and also amongst the coach- 
builders’ display. This is a most inter- 
esting body, for its construction is a 
natural development of the lightweight 
all-metal Bentley saloon which H. J 
Mulliner exhibited for the first time 
two vears ago. It will be realized that 
this coachbuilder has eliminated timber 
as a structural material and for these 
special bodies is using aluminium alloy, 
with the result that the complete 
. weight of the new Bentley Continental 
saloon is 33} cwt. This low weight has 
a very great bearing on the perform- 
ance of this car, which is capable of a 
maximum speed in the region of 120 


m.p.h. The comparative weight figure 
for the standard steel Bentley saloon 
is 384 cwt. 

The Continental saloon is a_ two- 
door body with well swept wing and 
roof lines that are the result of exten- 
sive tunnel tests, and it is interesting 
to note that two features having con- 
siderable influence on the appearance 
of this car have been developed 
through this scientific investigation. 
For example, the curved screen does 
not follow the usual regular transverse 
contour but has a varying radius to 
give the roof mass a better entry into 
the air stream. The second point con- 
cerns the rear wings, which at the back 
end are of considerable depth and 
might be termed ugly, but these deep 


Light weight Bentley Continental with H. J. Mulliner coachwork 


Low front wing and apron line is evident on the Bentley Continental 
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wings in conjunction with the down- 
swept roof panels create fins that have 
a stabilizing effect on the car. This is, 
doubtless, the reason for the similar 
treatment that is frequently found on 
streamlined American cars. For the 
same aerodynamic reasons, the front 
wings, which are continued along the 
body side panels, maintain their height 
with a gentle curve until they pass 
behind the screen pillars, from which 
point they are slightly downswept to 
meet the rear wings at a short distance 
below the waist rail. The rear wings 
are fitted with detachable spats. 

This is a close-coupled four-seater 
body, and although every effort has 
been made to reduce weight, reduction 
has not been at the expense of body 
equipment. It is, however, noted that 
such items as the back light blind, 
which when electrically operated adds 
a few pounds to the weight, has been 
eliminated, its place being taken by 
the two-position driving mirror. Inci- 
dentally, the back light is fitted with 
demisting equipment, not of the stan- 
dard Bentley pattern using resistance 
wires, but comprising a feed taken 
from the main screen demisting instal- 
lation and feeds cold or warm air to 
the back light as desired. 

Special attention has been given to 
the design of seats, which at the front 
are of pronounced bucket form, 
securely locating the occupants when 
the car is being driven at speed and 
may have to swerve. Similarly, the 
squabs of the rear seat are slightly 
bucketed. Although the car is low, 
there is ample head room for the rear 
seat passengers, who are provided with 
a central folding arm rest and two side 
arm rests. Due to the shape of the roof 
panel which continues rearwards to 
form the upper panel of the boot, 
there is ample luggage space at the 
back. To give additional room, the 
spare wheel, which is on the boot 
floor, is mounted on the near side and 
is recessed into the near side rear wing. 
The boot lid is hinged at the top and 
is counterbalanced by a spring device. 

Despite the pronounced slope of the 
rear roof panel, there is adequate rear 
vision from the driving seat. Visibility 
generally in this car is greatly improved 
by the narrow upper pillars which are 
of light alloy metal sections. Another 
interesting point is that the bumpers 
are fabricated from light alloy, with a 
consequent considerable saving in 
weight. 

Some of the attention devoted to 
aerodynamics on_ this Continental 
Bentley is not readily apparent. For 
example, the front wings and front 
apron are so shaped that air which 
strikes them is deflected beneath the 
ear instead of flowing on to the upper 
panels. Similarly, the prevent the air 
stream that passes under the car from 
entering a pocket such as that created 
by the rear bumper, an undershield 
extends rearwards from the front lower 
edge of the petrol tank to meet the 
underside of the bumper ind pass the 
aid stream clear of the car. 
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Attractive Freestone and Webb two-door saloon on Rolls-Royce Silver Wraith 


A touring limousine on a_ Rolls- 
Royce Silver Wraith was also shown 
by H. J. Mulliner. This body had four 
doors on concealed hinges, with both 
front and rear doors closing on the 
centre pillar. Push-button door locks 
of the coachbuilder’s own design are 
used. Seating accommodation is pro- 
vided for five persons, and the division 
glass at the back of the driver can be 
dropped by means of electrically- 
operated mechanism. The back of the 
division incorporates polished wood 
folding tables. In the front compart- 
ment the seats are separate, adjust- 
ment being provided for the driver’s 
seat. The door window mechanisms 
are manually operated and swivelling 
ventilating panels are used in the front 
door windows, and also in the quarters, 
the entire window in this case being 
hinged. The luggage boot at the rear 
is fitted with a door hinged at the top 
and gives exceptionally commodious 
accommodation for a car of this type. 

For the four-door six-light saloon 
which H. J. Mulliner exhibited on a 
Bentley chassis, all-metal light alloy 
construction is used. The design of this 
body is virtually unaltered from the 
form in which it was exhibited for the 
first time two years ago. Both front and 
rear doors close on the central pillars 
and the hinging edge of the rear door 
contains a shaped portion to continue 
the very deep wing line. There is the 
usual heating and demisting equipment 
and the luggage boot has a lid which 
is hinged at the top, a spring balance 
device being used. The four-door six- 
light saloon which this coachbuilder 
exhibited on a Bentley follows orthodox 
construction and is panelled in alu- 
minium. 

A striking design of two-door fixed 
head coupé was shown by Hooper on a 
straight-eight Daimler chassis, and 
attracted attention for a number of 
reasons. It has very pronounced sweep- 
ing lines which the length of the body 
shows to the best advantage, and its 
low overall height gives the impression 
that the car is even longer than is 
actually the case. The body is finished 
in two tones of metallic blue, the 
darker tone being used above the waist 
moulding and also for the long swept 
front wings. These are continued rear- 


wards to work into the general decora- 
tive scheme of the side moulding and 
boot in such a way that the rear wings 
are not visible. The light metallic blue 
finish for the sides of the bonnet and 
body carry a “quatrefoil” motif, 
although being on a light ground, this 
is not unduly obvious. Among the 
special features used on this striking 
body is a glass panel in the front por- 
tion of the fixed roof; a sliding shutter 
is provided to cover this roof panel 
when protection is desired. The door 
windows are composed of double 
glasses which have an air space between 
them to prevent misting. This is a 
very practical feature. The double 
glasses are united to form one window 
panel, and the extra glass thickness is 
accommodated in special glass runs, 
the upper portion of the door pillars 
being slightly but not unduly increased 
in size. To prevent the heat of the sun 
from causing discomfort to the pas- 
sengers, the roof is insulated between 
the inner and outer panels by a pro- 
prietary glass wool material that fills 
the one-inch depth between the two 
panels. To feed the heater unit there 
is an inlet arranged on top of the 
scuttle. 

Of the several bodies shown by 
Freestone and Webb, an outstanding 
example was the two-door four-light 
saloon shown on a Rolls-Royce Silver 
Wraith chassis. The lines of this body 


are particularly good, a long sloping 
front wing passing across the door and 
quarter panel to meet the rear wing at 
its base. The portion that crosses the 
door opens with the door, which is 
hinged on its forward edge, and access 
to both front and rear seats is notice- 
ably easy, the front seat folding forward 
to facilitate entry to the rear. A point 
in connection with the folding backs 
of the front seats is that they can be 
adjusted over a range of 2}in. The 
near side half of the rear seat heel 
board accommodates a drawer which, 
on being withdrawn, reveals a Dicta- 
phone. This is an unusual fitting and 
could be of great value to business 
executives. 

The interior of the car is extremely 
well carried out, the finishers being in 
olive ash veneer with a semi-matt 
finish. Two paper racks are built into 
the rear of the front seat squabs, and 
illuminated smokers’ companions are 
embodied in the quarter finishers. 
Below the centre of the instrument 
board, the usual press-button radio set 
is installed. An extension speaker is 
mounted on the rear parcel shelf 
beneath the back light. The window 
frames consist of light metal sections 
and ventilating panels are arranged at 
the forward end of the door windows. 
The quarter lights are also arranged to 
open, and the back light is thermally 
heated. 


The James Young Bentley saloon has excellent lines 











Concealed lock-operating mechanism on Park 


Another well equipped body by 
Freestone and Webb was a Ralls-Royc« 
limousine with all the interior wood 
work carried out in walnut having 
plain gloss finish. The division em 
bodies two folding tables provided 
with §self-positioning mirrors, and 
central mirror-backed cabinet hous 
cocktail requisites and a ladies’ portabl« 
travelling set. 

The four-door sport saloon show: 
by James Young Ltd. on a Bentley 
chassis has a forward-mounted radiator 
which is an arrangement this 
builder adopts to suit the 
design of front wing. Other 
features introduced by James Young 
Ltd to suit special equipment concerns 
modified air inlet grilles, which differ 
from the normal circular pattern used 
by the chassis manufacturer. They ar¢ 
of horizontal form, and it is claimed 
that they improve the flow of air t 
the heating system. These horizontal! 
air inlets are arranged below the head 
lamps and are rather less obtrusive 
than the standard pattern with vertical 
bars. Another modification which this 
coachbuilder makes to standard equiy 
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ment is the addition of extra metal to 
1c upper face of both front and rea 
yumpers. On the examples exhibited, 
was not possible to detect any dis- 
rtion where the extra metal had been 
dded. 
In the four-door sports saloon there 
seating accommodation for five 
persons, three of whom are carried on 
rear seat. The front seat is of bench 
pe with two centre arm rests; the 
seat is divided, and each section is 
idjustable. A spacious luggage locker 
iat the rear has a spring-assisted lid 
hinged on its top edge, the spar wheel 
xeing mounted in its usual position on 
the boot floor. The two-door Bentley 
saloon shown by this coachbuilder 
lows similar lines, having its door 
hinged on the forward pillar and being 
juipped with  press-button _ locks. 
There is a hand-operated back-light 
blind and the doors are provided with 
iseful lockers. 
Some very interesting bodies were 
10wn by Park Ward, who have deve- 
loped a drop-head coupé with an 
exceptionally light head operation. In 
iddition to the particular care that has 


t 
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Division arrangement used on Park Ward Rolls-Royce limousine 


obviously been given to the design and 
construction of the roof mechanism, 
the coachbuilders have succeeded in 
providing much greater’ luggage 
accommodation. There is the usual 
luggage boot which also accommodates 
the spare wheel, but to supplement the 
storage space in the boot and still keep 
luggage under cover it is_ possible, 
when only two persons are travelling, 
to hinge the rear seat cushion forwards, 
hinge flaps centred at floor level pass- 
ing in front of the heel board to turn 
along the base of the seat board. Thus, 
when the cushion is hinged forwards, 
it stand upright behind the front seat 
back, and it is then possible to hinge 
the squab causing it to lie horizontally 
on the rear seat pan. The back of this 
squab board is adequately protected by 
rubber sheeting, and the fixed squab 
board, which is retained to exclude 
fumes and dust, is also protected by 
carpet. To allow the car to carry its 
full complement of luggage with three 
passengers, the rear cushion and squab 
are divided, making it possible for one 
half of the entire seat width to be 
hinged, while the other half gives 
normal seating accommodation. 

The interior of this drop-head coupé 
is particularly well finished, the 
cappings consisting of grey sycamore 
veneer with cross banding in pewter. 
Cocktail cabinets are recessed into the 
doors and are fitted with pewter flasks. 
The body framework is constructed of 
steel, a method which Park Ward have 
used for some years, but in the interest 
of weight reduction, light alloy framing 
is used for the doors and boot lid. As 
this is a convertible body, special atten- 
tion has been given to the scuttle con- 
struction, which has a steel inner skin 
and external panel work in aluminium 
alloy. Another interesting point is the 
use of a large transparent p.v.c. back 
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light with a thickness of 0-040 in. 

Park Ward have developed a nove 
arrangement for opening the rear wing 
spat, which is carried on parallel arms 
hinged to the body and also to the 
spat. These arms are accommodated in 
the wing recess when closed. The 
feature of the arrangement is that there 
is no visible means of operating the 
spat locks, which are at each lower 
corner and also at the top, but the 
handle which withdraws the bolts is 
situated inside the spat at the top of 
the centre cut-out, where it is quite 
simple to operate. 

Another Park Ward exhibit notable 
for its excellent interior finish was 
Rolls-Royce Silver Wraith limousine 
in which special care has been devoted 
to the layout of the division. The most 
noticeable feature of this division con- 
cerns the use of a curved glass which 
unlike earlier fittings made to lower 
the glass at an angle, is supported by 
its side runs for the whole course of its 
travel, this operation being electrically 
controlled. There are forward-facing 
occasional seats above which folding 
tables are arranged. The tables are 
mounted on a_ special fitting that 
involves the use of only one pivoting 
link at each side, the forward end of 
the table having at each front corner 
a projection engaging with a slid 
Between the two separate occasional 
seats, the lower portion of the division 
carries three cabinets containing cock 
tail equipment in the upper and lowe: 
cabinets, and a recess for gloves or 
other small articles between them. The 
rear seat side arm rests are well 
arranged, that on the off side carries 
radio controls and interior light 
switches. The division switches are on 
the quarter finishers. 

A coachbuilder who adheres to the 
traditonal method of construction using 
an ash body frame with metal rein 
forcement, is Rippon Bros. Ltd., who 
exhibited a Rolls-Royce Silver Wraith 
carrying a special sports saloon body 
This is a four-door six-light body with 
well-domed front wings carried rear- 
wards across the doors, a falling line 
being adopted. Both front and rear 
wings are attractively swaged and the 
waist moulding is downswept to run in 
harmony with the rear wing line, the 


moulding being split in order that one 
secuon shall round the front of 
the wing. 

For the length of the 
quarter lights, the waist moulding 
carries a chromium plated flash that 
ilso embodies the door handles. Seating 

provided for six persons. The front 
eat is of adjustable bench type. Fold- 
ing tables are fitted to the seat back, 

1 there are also a cabinet and clock. 

Convertible coachwork has for many 
been a feature of the Tickford 
and the two-door foursome 
coupé shown on a Lagonda chassis 
made an attractive vehicle. The body 
frame is of composite construction and 

mounted on a steel sub-frame. A 

ree-position head is used, giving an 
intermediate de Ville position. This 
ead is trimmed with Melloroid and 

i particularly large plastic rear 
window. A large luggage boot is pro- 
vided and the spare wheel is mounted 

i separate compartment beneath the 

ggage floor. 

Phe convertible body on_ the 
Lagonda stand was of particular 
nterest, since it was by Graber, the 
well-known Swiss coachbuilder. It has 

V-screen with substantial pillars and 
top rail. The instrument board and 
jocr finishers are covered in red 
eather and carry a chremium motif. 
Space for luggage is provided behind 
the front seats in wells at each side of 

deep central tunnel 


pass 
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years 


xhibit, 


NOVEMBER 27, 1952 


Luggage disposal deserves high 
priority in the list of worthwhile 
improvements. It is apparent that, to 
secure the best results, certain modifi- 
cations to the chassis are involved. It 
was evident that considerable benefit 
results if the fuel tank is removed from 
the normal position at the rear of the 
chassis frame where it encroaches upon 
available luggage space, an alternative 
position being found in the otherwise 
empty spaces usually found behind the 
wheels in the front and rear wings. 

Whether the front or rear wings are 
chosen is a matter that chassis tech- 
nicians will debate. Examples of each 
arrangement were used on convertible 
coachwork exhibited by two car manu- 
facturers. Weight distribution and vul- 
nerability to accidental damage are 
factors to be investigated, while, since 
two fuel tanks are involved, the ques- 
tion of a single fuel feed from a balance 
pipe connecting both tanks, or indivi- 
dual feeds from each is another 
question to be settled. It is significant 
that both of the cars exhibited with 
the modified fuel tank arrangement 
carry convertible coachwork, a type 
that usually compares unfavourably 
with fixed head coachwork as regards 
luggage accommodation, mainly because 
the folding head in the interests of 
appearance is, when folded, partly or 
wholly concealed in the rear boot. 

The science of aerodynamics has 
played a prominent part in determining 
the external shape of some of the cars 
displayed. To secure the utmost 
benefit, not only in the interests of 
maximum speed but also to improve 
fuel consumption, the study must be 
extended to those parts of the auto- 
mobile that have no primary sales 
value, namely the underside of the 
chassis and wings. 

Fuel economy and speed are also 
greatly influenced by total vehicle 
weight and whilst the use of light alloy 
for body construction shows perhaps 
a slight increase, there is little doubt 
that a further advance in this direction 
is desirable. Some car manufacturers 
and a few specialist coachbuilders have 
already achieved commendable results, 
but modern conditions demand that 
this question of weight reduction must 
remain a dominant factor. 


Frazer-Nash with 2°6 litre Austin engine 





Close-up of window 


showing shear angle setting. 


View of smaller machine 


having 6 6” between uprights 


ROCKWELL 


To; WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


MACHINE FOOL 


ALSO AT - BIRMINGHAM-TELEPHONE CENTRAL 3692 
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These all-steel Shears are the 
product of many years of development. They 
ensure accurate torsion-free cutting of the 
narrowest strip and are provided with shear angle 
adjustment and hydraulic clamping. Shearing 
knives are reversible. Machines are equipped 
with parallel and angular adjustable stops and 
front and rear extensions. The columns have 
deep throats, so that sheets of unlimited width 
may be cut and trimmed. Manufactured in two 
sizes up to & ft. between uprights. 


STOCKPORT—TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 
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At PBM again a new factory extension enables us to 
increase output. PBM castings are supreme in quality 
and efficiency. Now, machining of quality—for which 
PBM is renowned—is again available. 

We invite you to inspect our new facilities for increased casting, 
machining and assembly to customers specifications. We shall 
be glad to learn of your intention to call—telephone Great 
Barr 1794 and fix an appointment to see our works. 





FOR THE S/ZEOY MARKING 
OF AUTOMOTIVE PARTS 
PH} 20.MNON LAA A 
Time is the essence in marking. That is why so many motor 
manufacturers have already installed Funditor Marking Machines ; 


at the end of each production line. Funditor Marking Machines i 

quickly mark trade-marks, graduations, instructions, part numbers = 

for identification of Spare Parts marks to Government specifica- : § 
y 


tt 


: 
) 


—_ 


tion, etc. Ask for descriptive literature or send parts for 


specimen marking. \ AK 


Funditor Ltd | 


3, WOODBRIDGE STREET, LONDON, E.C.1 CLErkenwell 6155/7 
Makers of Hand, Treadle, Pneumatic and Hydraulic Pneumatic Marking Machines, ‘*Sand-Jet’ Marking Machines, “ Supersaws” for Plastics, Drying Ovens, Electric Heating Elements, etc. 
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ip ene Pacing 


REGO TRADE MARK 


“ Gaco” is ideal for hydraulic sealing. It is grainless. 
resilient, non-porous, highly resistant to Oils, Fuels 
and Solvents, and has excellent wearing properties. 
“Gaco” mouldings are produced in a great variety of 
shapes and hardnesses and are well-known for their 
superior surface finish and dimensional accuracy 


We shall be pleased to give you the benefit of 
our wide experience in the solution of your fluid 
sealing problems. 
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ANGUS OIL SEALS 


Fluid Sealing Engineers. 


x 


GEORGE ANGUS & C® [ 
OIL SEAL WORKS, 
NEWCASTLE UPON TYNE, 6. 


Telephones: 56161-3 
Telegrams: ‘‘Gaco, Newcastle-on-Tyne.”’ 








STACKS OF 
STRENGTH 


for the ALLARD Chassis 


The rugged stamina of Allard cars has been proved by their 

repeated successes in gruelling international rallies. For their 

chassis, Allard Motor Co. Ltd. use plates profile-cut in stacks of ten 

by the B.O.C. Oxygen Cutting Machine. Oxygen Profile and Stack 

cutting gives identical plate measurements, and little or no subsequent 

machining of the individual plates is required. High 

production is maintained at low cost— 
with full scope for flexibility of design. 


Apply to our local office for demonstration. 


LONDON AND BRANCHES 








| 
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The “Fastrip” series of Guards offer greater safety 
than ordinary interlock Guards. And they do this 
with a positive increase in the speed of operation. 


fi hree The “Fastrip” Type 1 is an interlock Guard closed 


by hand, but the last fractional movement in 
Speeds closing, after the Guard has reached a safe position, 
trips an Air Valve, which operates the Clutch of 
the Press set in motion with only one action. 


for The “Fastrip” Type 2 provides the same sequence, 


e but the Guard is closed by depression of the Foot 
fF & | | Pedal of the Press, leaving both the operator’s 
f Crease & hands free for productive work all the time. 


The “Fastrip” Type 3 provides automatic operation 


ducti 

pro uc fon of Guard and Press in the correct sequence con- 
trolled by a Udal Foot Valve. This is operated by a 
very light toe pressure with small travel and can 
be placed in any position convenient to the operator. 





UDAL, Court ROAD, BIRMINGHAM, 12 
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White metal . . . Copper-lead . . . Tri-metal . . . Half-bearings . . . Bushes. . .? 


(We make them all) Motor cars and commercial vehicles, petrol engines and diesel 


(We fit them) 


engines, ships and buses and mowing machines. . . 


(and years later, re-fit them !) 


GLACI 2 Gites 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
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Specialists in the production of 
carbon and alloy steels for the 
manufacture of ball & roller 
bearing races—gear wheels 

crank shafts—springs, etc., 
used thoughout the automobile 
industry. 


ANDREWS 
TOLEDO LE? 


SHEFFIELD - ENGLAND 





; atl — — 
ANDREWS TOLEDO LTD, TOLEDO STEEL WORKS, NEEPSEND LANE SHEFFIELD 3 








Tested and recommended by the 
Ministry of Supply (MVT Branch) 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


scientific sealing which has 


eae .) OSOTITE — the modern 
s 


{ been proved by rigorous tests 
to be the perfect jointing for 


camel smooth surface and screw 
unions. OSOTITE is a simply 

—</ applied, liquid compound, im- 
pervious to heat, petrol, oil, 


Oo S O I | | E . grease, water and steam which 
ensures in a few minutes a 
Sick HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 
os 
A —— PRODUCT Write for full details and prices to : 


merCK BRANDS LIMITED 


0 a wen. oie gel Wola # Wehoken, Mum en Bek @ckek, Iuua 2. Rea iy a. i+) 
Tei: CROYDON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 
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Shearing with the 


“BROOMWADE”  S.N.1 


‘‘ BROOMWADE ’”’ Pneumatic Tools are saving 
time and money in hundreds of factories on 
scores of different jobs. 
Above, the ‘* Broomwade’”’ S.N.1. is being used to 


shear a piece of sheet metal. 


“BROOM ADE. 


Air Compressors & Pneumatic Tools 


Full details from 
BROOM & WADE LTD., HIGH WYCOMBE, ENG. Telephone: High Wycombe 1630 (8 lines). Telegrams: “‘Broom’’ High Wycombe. 
96.S 
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iILGHMANS” 
TUMBLASTS 


in 


This battery of WTB2A Tumblast Machines 
is installed in the Coventry Factory of the 
Standard Motor Co. Ltd. for cleaning 
miscellaneous castings, forgings, etc., prior 
to machining. 


TILGHMAN’S PATENT SAND BLAST C° LT° 
BROADHEATH - NR. MANCHESTER - ENGLAND 


LONDON OFFICE: 
BRETTENHAM HOUSE ~- LANCASTER PLACE ~- STRAND, W.C.2 
MIDLANDS eee SCOTLAND 
R. J. Richardson & Sons, Ltd Balbardie Ltd. 


Commercial Street 110, Hanover Street, 
BIRMINGHAM, 1 EDINBURGH 











shapes”’ 


A Spider Pressing as used for 
holding the cutting blades 
in position on a lawn mower, 
presenting no pressing 
problems to us 


Let us quote you for your pressings, spinnings or fabrications 


oT 
ADAMS BROS s BURNLEY uate) LTD 


Harrow Sheet Metal Works Telephone : 
Elmgrove Road, Harrow Harrow 6411 (5 lines) 
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—the Liner that 
uses chromium 


and defeats 


wear for 


100.000 miles 


—AND MORE 
* 





Watch for news of the NEW 
Laystall-Lucas high perfor- 
mance alloy cylinder head. 
Interchangeable on models 
T.B., T.C., T.D. and 1} litre 
M.G’s. 


LAYSTALL ENGINEERING COMPANY LIMITED 
LAYSTALL CROMARD LIMITED (Cromard Sales) 


Telephone : WATerloo 6141 











Head Office : 53 Great Suffolk Street, London, S.E.1. 


Northern Branch: 63, St. Anne Street Telephone: Liverpool North 0178 
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Equip with 
KING DICK 








American 


Ring Sloggers 
Ring Podgers 
Open-ended Podgers 
D.O.-ended Spanners 
Offset Ring Spanners 
1” Square Drive Sockets 


R 71301 











Gi) AUTOMOBILE CR 


Facing 4” off each end and drilling 
;” centres on 60 Automobile Crankshafts 
per hour is typical of the high production 
which can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 








@ True faces and accurate lengths are 
ensured by positive cam operation 
with micrometer adjustment. 


@ Eliminates subsequent facing down 


to centres or recentring. tand 
ameter. Standar 


Faces to 3” di a 


We also manufacture Rotary Cam Vices have 
and Profile Milling Machines, Short 6” diameter. 

” 
Thread Milling Machines Multiple andled i 


Drilling Heads and Machines, Tapping Minimum length : take 
E N G | N EER | N G [ 0. LTD. Machines, Gear Tooth Rounding Mach- Standard bed lengths a 
COVENTRY spiowe: coventry seca ——— a ae workpieces 24”, 48° OF 0°" 








maximu 


capacity of 


Rathbone/1665 


AUTOMOBILE ENGINEER, November 27, 1952 





Kedifon H.F. Induction Heaters 


Complete with . weve ee 
Soldering fixing Studs 
handling gear. to Bonnet Flutes. 














Automatic Hardening 
Plant for Starter Ring 
Gears. 





Brazing Petrol 
Tank Filler 
Assemblies. 




















S$ 0 L D FE R | N 6 Semi-automatic Annealing Gear 
ae ci for Rocker Covers. 


ANNEALING 











*REDIFON INDUCTION HEATERS RANGE FROM 1—100 KILOWATTS POWER OUTPUT 


REDIFON LIMITED, BROOMHILL ROAD, LONDON, S.W.18 *Phone: VANdyke 7281. 


Designers and Manufacturers of Industrial Electronic and Radio Communications Equipment. 
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COMPONENTS 


in natural and 





synthetic rubbers 
Consult REDFERN’S 
at an early stage 
in your planning 











Our rubber technologists — naturally enough —have 
a highly specialised knowledge of the processing 
characteristics of rubber. They are always ready to 
collaborate with designers, at all or any stages of 
product development. Their experience can help to 
simplify problems arising before and during pro- 
duction and save both time and money. 

In planning ahead, it pays to consult Redfern’s ! 


Specialists in Moulded Extruded and Handbuilt Rubber Parts 


REDFERN’S RUBBER WORKS LIMITED 
HYDE . CHESHIRE - Tel: HYDE 621 











)FARNBORO 


ELECTRIC INDICATOR 


21 AMR NI ma B® comes 0 Eb 


No complex 

electric cir 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 
isculkingsbous. LewieclResdice plicity ensures ready ae sey and manipulation 
design springs to do just the job without special knowledge. Very large diagrams. No 
you want, and they turn them LEAVE /T is 4 Photography, thus saving time and trouble. Calibration 


out from top quality materials i i 
so that they will last as long as [-) Lines can be recorded while 
} taking Diagrams. 
OF 


your product. It might be worth 
REDDITCH 





while to have a word with us, 


don't you think? | s = 
Estab. 1919 A.D. approved | [)OBBIE- 
THE LEWIS SPRING CO.,LTD., RESILIENT WORKS, REDDITCH att INNES DOBBIE M°INNES LTD 
Telephone : REDDITCH 720/1/2,_ Neutical E Engineering lostrument 
LONDON OFFICE: 321 HIGH HOLBORN, W141 BROOMLOAN RD GLASGOW SWI 
Telephone : HOLBORN 7479 & 7470 Also at SOUTH SHIELDS - LIVERPOOL - LONDON 
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Our Die Cast Iron Bar was introduced 
to meet a very real need in many industries— 


and its advantages particularly appeal to those 

engaged in the Automobile, Machine Too! and 

Textile Machinery trades. Because it is free from 

blow holes and inclusions (unlike Sand Cast Iron Bar), it is 
especially advantageous where lengthy or intricate machining 
operations are involved, as the possibility of rejects is 
materially reduced. The fact that it is supplied rough machined, 
results in further economies in machining cost and time. This 
Die Cast Iron Bar has a wide range of uses, and is specially 
recommended for the production of Bushes, Gear Blanks, Pump 
Rotors, Pump Rams, Cams, Couplings, Sprockets, Gears of all 
types, etc. 


% Delivery Ex-Stock. 


Write TODAY for full particulars and technical data to :— 


HAROLD ANDREWS 
GRINDING CO., LTD. 


BRISTOL ROAD,?,BOURNBROOK, BIRMINGHAM, 29. 


Telephone: SELiy Oak 1128-9-0, and at MANOR WORKS, 
MANOR LANE, HALESOWEN. Telephone: Halesowen 1181-2 
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CUT MACHINING COSTS 


GUARANTEED SOUND RIGHT 
THROUGH—FREE FROM 
BLOW HOLES & INCLUSIONS. 


CLOSE GRAINED i.e. IT TAKES 
A GOOD FINISH. 


FREELY MACHINABLE. 


IT 1S SUPPLIED ROUGH 

MACHINED, THEREBY RE- 

DUCING YOUR MACHINING 
TIME & COST. 


AVAILABLE IN A WIDE RANGE 

OF SIZES :— UP TO 2}” DIA., 

IN LENGTHS UP TO 6 FT.: 

FROM 24” TO 64” DIA., 

IN RANDOM LENGTHS FROM 
18” TO 24’. 


COMPETITIVE IN PRICE. 











Every move the passenger makes, every move the 
vehicle makes, and every move you make on 
seating design, affects travelling comfort. 
TEXFOAM and HAIRLOK have been put 
to the most exacting tests under the severest 
operating conditions and have proved 
that seating problems can be overcome 
at the minimum cost. 
We shall be glad to collaborate with you 


on any seating problem. 


IDDESLEIGH HOUSE, CAXTON STREET, LONDON, 
Telephone: ABBEY 6722 














for the assembly of 
Comet ‘Ghost’ engines 
| de Havilland’s use... 


ACRATORK spanners have been fully tested and 
approved by the Royal Aircraft Establishment and 
are being adopted increasingly as standard by 
leading Aircraft Constructors, Engine Builders, etc. 


Home and Export enquiries to 


CORY BROTHERS & GO. LTD. 
Corys’ Buildings, Cardiff. Tel. Cardiff 31141 





A QUALITY 28,9906, 


The AUTOMOBILE INDUSTRY (, 


Produced to B.S. 1083, 1951 Grade ‘R’ 
with B.S.F. or Whitworth Threads, 
and to S.A.E. (American) Standards 
ANC or ANF, also to Unified Standards 
(Normal Series) B.S. 1768, 1951 
aaae Grade ‘R’ with Fine or Coarse threads. 
PARTS. 


LIMITED SPARTAN WORKS - WEST BROMWICH STAFFS] 


TELEDMOWG: TAPTON BISt TELEGRAMS "SPARTAN WEST BROMWICH 
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THE MACHINE TOOL APPROACH T ~ 











pro duct Shock absorber piston rods. 
Process Harden surface to }” of each end. 


out p ut 1,000 x 6}” or 700 x 9}” rods per hour. 


e q u i Pp ment Birlec 25 kW progressive induction hardening 


machine. 


work cost 0.13d. to 0.20d. per rod. 


Handsomely beating the specified production 
rate; this Birlec surface hardening unit 
| delivers straight, scale-free, uniformly treated piston 
Hand-operated Birlec i} i rods which require no further finishing operations. 
unit for the selective A . x 
surface hardening of utomatic control ensures constant, high 


distributor shafts. quality without skilled labour. 


Other advantages of Birlec induction heating 
**machine tools’’ (now installed in many automobile 
and other mass production plants) are outlined 

in Publication No. 78C. May we send a copy? 





aeeeedails I BIRLEC LIMITED 


Ce 
(Gd HEATING 3 ERDINGTON:-BIRMINGHAM 
P 6 DIVISION oS 








Sales and service offices in LONDON, SHEFFIELD and GLASGOW, 





SM 68.6660 
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IN MODERN 


A Comprehensive Survey by 
Leal : 

HIS BOOK, the latest, most comprehensive and 
{% authoritative on the subject, ndispensable to de- 
signers, draughtsmen, production engineers and engin- 
eering and metallurgical students. It specifies the steels 
best used in various engineering applications (bearing in 
mind the present need for economy), describes their 
general and special properties, and how they may be 
surface finished for anti-corrosive and other purposes 


The work has been prepared under the general 
editorship of W. E. Benbow, Editor of IRON AND STEEL, 
and has a foreword by Dr. H. J. Gough, C.B., M.B.E., 
M.I.MECH.E., F.R.S. There are over 560 pages, with 260 
photographs and diagrams, and a complete index providing 
instant reference to the vast amount of information 
contained in the volume. 


ASSOCIATED 42s. net By post, 43s. Id. 


I LI F FE Obtainable at all 


TECHNICAL BOOKS 





STEELS 


THE PUBLISHING DEPT., DORSET HOUSE, 


INDUSTRY 


29 Specialist Contributors 


The work is divided into four parts: 
Part I Principal Types of Steels in Relation to 
Composition and Heat Treatment. 
Part II. General Properties Influencing Engineering 
Design.) Wear: Mechanical Properties; Fatigue; Creep; 
Corrosion of Iron and Steel; Scaling Resistance; 
Weldability; Machinability. 
Part III. Specific User Aspects.) Structural Engin- 
eering; Aircraft and Automobile Engine Steels; Gas 
Turbine Steels and Alloys; Steels for Steam Turbines; 
Boilers and Piping; Pressure Vessels; Steels for the 
Chemical Industry; Tools and Dies; Cold Pressing: 
Stretching, Bending and Deep Drawing; Electrical Steels : 
High Permeability Alloys, Permanent Magnets, Perm- 
alloys and Non-Magnetic Steels and Cast Irons. 
Part IV. (Surface Treatments.) Protective Treatment; 
Surface Hardening: Nitriding, Carburizing, and Flame 
and Induction Methods; Shot Peening. 


Author Index; Subject Index. 


booksellers or direct by post from : 


STAMFORD ST., LONDON, S.E.1 














| 
| 
| 
| 


Here's the answer. . 


to your manufacturing problem: you requir 
Components to resist moisture and corrosion, tc 


be light and strong, resilient and sound proof y 
Our laminated tubes and sections combine KRY, 
these characteristics with high dielectric properties oe J 
and low price am 
h . 
(RISOIQ) 
Our technical service will gladly co-operate and advise “~/ 


Resinoid & Mica Products Ltd. 
ie, | 


tlephome CALTHORPE 


WESTERNS HOUSE MIDLANC R 
Telephone BRIST 906 


mae 280 
Q 
j 


TECHNICAL 
BOOK SERVICE 


for the 
Automobile 
Industry 


For all your technical books 

and periodicals you need go no 

further than the nearest shop or bookstall 

of W.H.S. Whilst it is not practicable to maintain a 
big stock of such books at every branch—the Daily 
Supply Service from Head Office will quickly 
deliver the books you want to your local branch. 


ie We will gladly supply lists of the standard works 
on any subject and welcome inquiries from 


students and librarians. : 
Our Postal Service can send technical books and 
periodicals to any address at Home or Overseas. 


W. H. Smith & Son 


TECHNICAL BOOK SERVICE 


HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 
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The 2-F Fastermatic 
one of 3 sizes with 
swing over bedways, 
ranging from 21” to29”. 


with the FASTERMATIC FACTS 


@ HYDRAULIC AUTOMATIC CHUCKING LATHE with 
AIR-OPERATED CHUCK. 
OUTMODES CONVENTIONAL TURRETS. 
INDEPENDENT FRONT & REAR SLIDES. 


@ SEMI-SKILLED OPERATOR TENDS 2 or more FASTER- 
MATICS, according to operation. 


CLOSEST TOLERANCES HELD. 


e 
@ COSTS DOWN—OUTPUT UP—WASTE ELIMINATED 


@ WE HAVE A ‘FASTERMATIC’ AVAILABLE FOR DEMONSTRATION 


FULLEST DETAILS AND BROCHURES GLADLY SENT ON APPLICATION. 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, 


GASTON E. MARBAIX LTD ss 237TERsEA, LONDON, Swi 


; PHONE. BATTERSEA 8888 (8 lines) 
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Shot blast efficiency for 


automobile manufacturers 


In the Gear Cutting Departments of 

the Standard Motor Co, Ltd. Multi-table 
Centriblast Machines are used for 
de-scaling after hardening. Standard are 
one of many leading Automobile 
Manufacturers who have found the speedy 
and efficient cleaning obtainable by 

this machine to be invaluable for economic 
production. It is especially suitable 

for cleaning flat work and for work too 
delicate to be handied by a 

tumbling or barrelling action. Available 
with Sft. or 8ft. diameter main 

turntables and various combinations of 
number and size of auxiliaries 


CENTRI 


MULTI-TABLE AIRLESS BLAST CLEANING MACHINE 
SPENCER & HALSTEAD LTD OSSETT YORKSHIRE ENGLAND 
TELEPHONE 353 & J56 TELEGRAMS SPENSTEAD™ OSSETT 











‘$4, WwW specialists in Gravity Die and Sand 

The Most Positive Contngs i. Aleminiote Alloys and in Hot Brass 
Worm Drive yom oo and Light Alloy Pressings. 

he slots are pierced right wan cerice LET US ADVISE AT THE DESIGN STAGE 


through the band, thus AND .... Our experience has proved that when this 

Ain AIR MINISTRY is done, the quantity production of precision 

wording the WORE CONTRACTS castings and hot pressings saves untold hours 

screw an absolutely certain of machining. Samples of our work will 
Pe A.I.D. APPROVED convince you. 


| ALUMINIUM DIE CASTINGS 


(BIRMINGHAM) LTD. 


| INVICTA FOUNDRY, 52, OXFORD STREET, BIRMINGHAM, 5 
Telephone: MID 6651-2-3 Telegrams: Aldicast B’ham 


Holdens 


grip under all-c 
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SS IN ALL SIZES 
~*~ & QUALITIES 


THE TINSLEY ROLLING MILLS CO LTD 


A ALL 
PHONE SHEFFieLD 4/1/71 TINSLEY SHEFFIELD crams sevecstinscer 
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Specially Made for 
Good Draughtsmanship 


" Chemi « Sealed” 


EAGLE 


Eagle Chemi-Sealed TURQUOISE Drawing 
Pencils are now made with 100°; 
“*Electronic’’ Graphite. “Electronic”’ is 
Eagle’s trade name for a blend of 
crystalline graphites of highest purity from 
Madagascar and Ceylon reduced to 
particles of micronic fineness in our patent- 
ed Attrition Mill. On the 

Drawing Board this means 


Unmatched Smoothness—because Crystalline 
graphite is nature’s perfect lubricant. Leads made 
with it 100°, have a frictionless, easy gliding quality 
impossible in leads with a content of amorphous 
graphite which contains harsh, foreign materials. 
In addition, the Eagle super bonding process gives 
TURQUOISE Drawing pencils stronger points and seals 
in the waxes for permanent smoothness. 


Perfect Prints — direct from your pencil tracings 
Non-crumbling Needle Points—/or /ong, even lines 


Amazing Strength — for concentrated work 


the 
draughtsman’s 
pencil 


“= | 


*“CHEMI* SEALED” 


‘TURQUOISE’ 








BEADED ON THREE SIDES 
AND REINFORCED WITH 
CANVAS THROUGHOUT 


HerMETIC RUBBER CO. LTD. 


HERMETIC WORKS RYLAND ST BIRMINGHAM = 16 
PHONE EDGBASTON 09834 stableshed 1895 GRAMS HERMETIC.BIRMINGHAM 








EAGLE PENCIL COMPANY | 


TOTTENHAM, N.17 T3 


KIRKSTALL FORGE ENGINEERING LTD 


FOR 
OVER 170 YEARS 


A reputation for quality which 
has been acknowledged for over 
170 years cannot be retained by 


exaggeration. 


« KIRKSTALL - 


are still 


THE BEST OBTAINABLE 


LEEDS 5 
Telephone : Horsforth 2821 
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No lifting device has the versatility of a Forklift 
TRUCK, no Fork has the advantages of the 
RANSOMES Electric. 

Smoothly, quietly, without fuss or fumes they keep your 
production lines clear and conserve your floor space. 
Operated by batteries charged during off-peak periods, 


they are available in }-ton, | and 2 ton sizes. 





Write for full details without delay. 


<6 


Ransomes BATTERY - POWERED 


Distributors in most countries ELECTR ¥ i FORKL + FT TRUCKS 


RANSOMES SIMS & JEFFERIES LTD., IPSWICH, ENGLAND 
Telegrams: RANSOMES, IPSWICH 
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All British Car Manufacturers use Bostik 
for one or more of these operations... 


@ Sticking draught excluders to door 


toot lids and 
sliding roofs. 


@ Sticking anti-chafing strips under bonnet covers. 
@ Sticking running board rubbers to metal 


@ Sticking stone guards to rear win 


@ Lining floors of boots and tool boxes 
€ Drip mould Sealing. @ Sticking floor carpets. 
@ Sticking anti-drum felt. @ Bulkhead sealing. 


@ Sealing piping between rear wing and body 


The BOSTIK System of Adhesion includes Bostik 
Adhesives, Prestik, and \Bostik Sealing Com- 
pounds developed to meet the motor industry's 


never-ending demand for faster, cheaper, and 
more efficient production met! 


] 


* The word * Bostik” 


isaregist ade mark of the 


B. B. CHEMICAL co. LIMITED 


Ulverscroft Road, Leicester 





eT 









































Specialists a 
Otor Industry 
































AMAL LTD - HOLDFORD ROAD - WITTON - 








FOR SOMEONE, IT ec MEAN 
THE CRACK Fp. 


You cannot afford to take 
risks in components when 
lives are at stake. 


You can only be certain you 
have taken all precautions 
and tests when you use— 


FEL FLEcTRIC | 


Electro-Magnetic Crack Detectors 


Write for 
Catalogue 


Fer EtEctRIcL? 








41, SIDNEY ST., SHEFFIELD, 1 
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BIRMINGHAM 6 


$4444 
CLEANING & DECARBONISING 
IN THE MODERN WAY ... with 


a 


/ ¢ 
Ss, fel y = peed ano con omy 


VEHICLE CLEANING 
RUBBER MOULD CLEANER 
RUST REMOVAL 
SCALE REMOVAL 


NO DAMAGE TO SOFT METALS, SAFE FOR DELICATE SURFACES 
PRESOFTENING BY CHEMICALS TOTALLY UNNECESSARY, ORDINARY 
BLAST EQUIPMENT, MODERATE COST, NO WASTE, SPECIAL 
ATTENTION LOCALLY. ALSO MANY OTHER USES. 


R. SIMON & CO. LTD., 69-70 MARK LANE 
LONDON, E.C.3. 


Phone: Royal 6148-9 & 2423-4 INLAND ‘SIMONIVA, FEN’ FOREIGN ‘SIMONIVA 
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Is it all right ?... That girder . . . that pressure 


vessel . . . that casting, welding, forging ? Will 
it stand the strain? How can you make quite 
sure without cutting it open ? By non-destructive 
testing — radiography, ultrasonics or magnetics. 
They can show up internal faults which are 
missed by other methods of inspection. Write 
to us about Solus-Schall equipment and about 


the Solus-Schall testing service. 


S@IJUMS= 
X we look into things 


AMMA-RADIOGRAPHY 
RACK DETECTION 
TESTING SERVICE 


X-RADIOGRAPHY — X-RAY CRYSTALLOGRAPHY 
ULTRASONIC TESTING MA 
GEIGER- COUNTER TUBES NON-[ 
SOLUS-SCHALL (NON-DESTRUCTIVE TESTING) LTD., 18, » endish Street, W.1 


CRC 10 








PRESSWORK AND ASSEMBLY 


BLANKING, DEEP DRAWING, WELDING 





BRS = 


Blanking up to 24” . 18”. Drawing up to 8” depth. 


All types of presswork up to 200 tons capacity. 


SAMUEL GROVES & Co. Ltp. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telegrams : 


Telephone 
Sevorg, B'ham 


NORthern 3634/5 











EXPANDING PILOT REAMERS ( 





These are a new innovation inas- 
much that same are now fitted 
with double pilot (back and 
front) which enables the 

user to get perfect align- 
ment. Can be fitted 
either with the 
straight blade or 

the Taylor Pa- 

tent blade 

with the 

helical 





Length | Length | Length 
Range of Front) of 
Pilot | Cutting 





cut. . 

da | | 
#— # | 23 W 
#— # | 2 
H— % | 23 Fi 
H-— 8 | 23 y 
u—le | 23 
Ih—l | 23 
'h-lh | 28 


























Descriptive CQutabog ue 4 Prsred on he yes dt fiom 


TAYLOR & JONES LTD 


nO em et EY. a 


PHONE HONLEY 109 RAM 
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But You CAN HAVE 
the many benefits 


CAMCOL” 


DRAUGHT EXCLUDERS 
HIDEM BINDINGS 
WING PIPINGS 
> WELTINGS ETC 


H. G. GRAHAM & SON LTD. 
CAMCOL HOUSE, DORRINGTON STREET, LEEDS 2 


Factories 
19/21, DORRINGTON STREET 
and PERSEVERANCE Mitts, | LEEDS 
Tel 22841 (2 Lines) 


London Office 
$ 30. Leysian Buildings, 112, City Rd. E.C.1 


" AmasninG Telephone Clerkenwell 9130. 


Resident Representative :— Mr. D. A. ATKIN, 9, Queens Road, Coventry. Tel.: 5038/9. 








at all stages of manufac- 
ture ensures a trouble 
free product. .. . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


YARWOOD INGRAM .C° 1" 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: ED Gbeston3607. 
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ooo 
Ive just realised 


E lr provides the answer 


You would be surprised how many times 
felt does provide the answer. Seldom in 
the limelight, this amazingly versatile 
material serves industry in a thousand 
ways. If it is not already serving you, it 
will be worth your while to consult 
Coopers who will be pleased to discuss 
your problem. 


CEDesSTeraL FELT ePeenecve 
All enquiries to :— 


Head Office & Works: COOPER & CO., (B’HAM) LIMITED, 
Brynmawr, Breconshire. Tel. Brynmawr 312. Telegrams: Felting, Brynmawr 
Registered Office & Works:— Little King Street, Birmingham, 19. 








In standard sizes or to 


The useful life of a machine depends i . 
n specification. 


largely on its bearings. your ow 
PROTECT THOSE BEARINGS from 
their natutal enemies, dirt, grit, moist | id 
ure and loss of lubricant by fitting you select a type = 
size of chuck most suit- 


WESTON OIL SEALS | JM ssictoyourown nent. 


Write for your copy today. 





Our catalogue will help 


An extensive range which will invariably provide a sea 
to meet your needs. Includes precision seals fitted with" 
leather or synthetic rubber inserts. 


-_ 


Write or ’phone for full information to :— 


PENDLETON SALFORD 6 Phone PENDLETON 28: 


J. H. HUMPHREYS & SONS, BLACKRIDING 


Birmingham : MiDiand 6952 London: HOLborn 0414. | ELECTRICAL WORKS, WERNETH, OLDHAM. ’Phone: MAI 1651 
Pe06 
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CROWN WOR 








= FACTORIES - 








— SINCE 1807 





FULLER <C~ epae 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 
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BUILT-IN LUBRICATION 
means... ers 


aang TRADE ag 


Fen 


COLLOIDAL 
GRAPHITE 


Photograph shows 

engine pistons 

vith ‘dag’ colloidal 

{ before running-in. 
Repr duced by courtesy of 


The Britt ston Ring Co. Ltd. 





Severe running tests have proved the anti- 
scuffing properties of the ‘dag’ colloidal graphite 
coating formed on pistons and other engine parts. 
The pre-treatment of pistons, camshafts, valves, 
with the special ‘dag’ dispersion gives built-in 
lubrication, ensuring improved running-in and 
conditioned bearing surfaces, which resist scuffing 
and metal pick-up and are more enduring under 
operating conditions. 

Let us send you full technical information. 


HIGH TEMPERATURE LUBRICATION 
Many processes involve high temperatures that 
destroy conventional lubricants but ‘dag’ colloidal 
graphite, brushed or sprayed, forms a graphite 
surface on hot moving parts which provides 
effective lubrication at temperatures up to 
600°C in air, giving longer life to 
moving parts and reduced 
maintenance cost. 


Illustration of graphited 
camshaft by courtesy of The Standard Motor 
Company Limited 


DRY FILM LUBRICATION 
Again in all metal forming operations — deep 
drawing, die-casting, extruding etc.— a dry film of 
‘dag’ colloidal graphite effectively lubricates, 
increasing the life of dies and other parts and 
securing a finer finish. May we send you details ? 


ACHESON COLLOIDS LIMITED 
# PALL Mm a | 


ALL LONDON 


rAS/AC16 


| 


| 
| 


cr 


| Handling Notes | 
| No.4! 


Lj} @Q@uICcK 
STRAPPING 


Old fashioned packing methods slow down the 
Productio: of a whole factory. A speedy, 
modern strapping system gives real economies 
in material and time. 

Seal-less Strapping is a quick, simple system that 
uses high-tensile steel strip. The Seal-less 
Strapping tool tensions the strip round the 
package and makes an interlocking joint out o/ 
the strip itself. No special skill is needed—the 
Seal-less tool straps and packs tightly and 
securely in a few seconds. 

The Seal-less Strapping System can be demon- 
strated on your own packing floor. Seal-less 
saves the cost and trouble of using separate seals, 
and saves waste at the joint by dispensing with 
unnecessary overlaps and cut-offs. 


SEAL-LESS STRAPPING LTD. 


19/21, Southwark Street, London, S.E.1. (Telephone No. HOP 4224) 





lgnore this. 
and it may 
cost you money! 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


AERIALITE 


Sate, Dep endab Sis 
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ty —_ 
CLANCEY 


VALVE GUI DES TAPPETS 


Manufacturers of 
Fine Cars and Vehicles use 
G. CLANCEY Ltd. 
CAST IRON 
VALVE GUIDES 


& CHILLED FACED 


CLA 
we Gui, ate, 


& tua 


cH 
. - st | WEST pROMW! 
ws EW OWEN 
BELLF NEw ST - wer le HALES‘ 


G-CLANCEY L"- BELLE VALE - HALESOWEN 


TELEPHONE “CRADLEY HEATH 6941I-2-5 








sdiniieasit. has grown up! 


In FILEDGE, the special con- 
ditions encountered in grinding 
are met by a sulpho-napthenic 
base with low fat content. 
Therefore, there is no deterior- 
ation of the free-cutting quali- 
ties of the wheel due to 
loading, with consequent 
burnishing and overheating 
of the work. 





Grinding five diameters Its usage speeds output, per- 


on shaft of case- mits the use of finer grits and 
hardening steel using a 7 Saas attar fini P 

Chnrchill Plain Extercal results ina better finish and is 
Grinder. The peri- therefore an important con- 
pheral speed of the tribution to grinding tech- 
26°x 3° grinding wheel ¥ ~aitt cee vel ioe 
is 5000 ft/min, FILEDGE nique. Our Publication SP 173 
1:30 mixture being the is most informative. May 
coolant. J 


we send you a copy ? 


corrme raos (0) P)L) RPE TA Dela 


FLETCHER MILLER LTD., HYDE, NEAR MANCHESTER, Branch Works at LONDON, WEST BROMWICH & GLASGOW 
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PLASTICS nmeasumons] )LTROTIER 


in the HARDBOARD TOP 


REINFORCED TO 
A NA CARRY UP TO2cwt. 
s ¢“% Highway mode 
“a iD’ LABOUR 


r metier to 





discuss a 2 litre 
WHEELS AT 


Or che 
r chew A TOUCH 


Over speed that’s fantastic, 








Thoug! we don’t rule the roost 
In the realms of power boos 
9 f aise ‘ A sturdy cabinet fitted 

We are certainl gen men with ball-bearing cast- 

On plastic. ors designed to hold 
all necessary tools with 
special drawers for the 
» vesterday’s smaller tools. Fitted 1 
oy * ee with double doors and AS RECOMMENDED BY 
ind more so today, internal lock, also i ROOTES DEVELOPMENT DEPT. 
ea a slnctive ple ; “Pram” handle at side. 
You'll fir gee) Attractive Red Stove 
their part enamel finish. 
look ¢ ; Yash | Size approx.: 
ok it that Dash 30 x 16 x32 high. 
1sh Tray to match 





JOHN CASHMORE LIMITED, GREAT BRIDGE, TIPTON, STAFFS. 


t Re light 
tae } Tel: Tipton 2181 (5 lines). Alsoat Newport, Mon. Tel: Newport 3944 (4 lines) 








ir-lever handles, 

Lamy es and housings, 

Ignition sets, 

Horn buttons and Gaskets, 
Accumulator ca vith 

ack shiny faces 

iently moulded 

In Plastics. 


itch on the radio, 
ld of the wheel, 
1in you will see ) 


luto suggestions 








ilding questions 
not consult us 


It’s free! 


FOR PLASTICS CONSULT... 


EKGO 


¥ Send for our fully illustrated 
brochure entitled * Plastics for Industry’ 


Members of the British Plastics Federation and 
the Society of t ics Industry of America | ee = 
E. K. COLE LTD. SOUTHEND- ON- SEA ESSEX olts 


CHARLES RICHARDS & SONS LTD., DARLASTON, nr. WEDNESBURY 
Pr © Darlaston 140 (10 lines) P.B.X. Wires Richards, Darlaston” 
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ES A MINI == 


Aluminium Alloy Engine Castings 


by 
WILLIAM 


MILLS 
LIMITED 


FRIAR PARK FOUNDRY 

FRIAR PARK ROAD 

WEDNESBURY, STAFFS 
Photo courtesy: Jaguar Cars Ltd., Coventry. 


JAGUAR XK. 120 SUPER SPORTS MODEL 

















Spray Booth at 
Vauxhall Motors Limited 








The photograph shows a Paint Spray Booth 
which has recently been installed at Messrs. 
Vauxhall Motors Ltd. new factory. 

It is of the Down-Draught Water Wash Tunnel 
type and is for finishing Commercial Vehicles. 
This system is most suitable, of course, for 
vehicle chassis or body spraying and incorpor- 
ates the well-proved H.A.S. scrubbing sections 
whicheliminate 98°, of overspray. Of particu- 
lar interest are the clean-cut construction lines 
and the easy access to the scrubbers and tanks 
for maintenance. 

Heat and Air Systems have very extensive 
experience in Spray Booths and Drying Systems 
of all types and gladly place their experi¢nce 
at your disposal. Enquiries welcomed. 





ce 5 Air Conditioning and Industrial Process Engineers 
SYSTEMS LIMITED Also Tiviot Dale Chambers, Lancashire Hill, Stockport, Cheshire. 
Telephone : Stockport 4679. 


172, BUCKINGHAM PALACE ROAD, LONDON, S.W.1  4gents for Scotland: Macfarlane Macleod & Son, 7, Elmbank Street, 


Glasgow - c si 


TELEPHONE : SLOANE 8245. 4gents for S. Wales: A. E. Luen, 17, Dumfries Place, Cardiff. 
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introduce 


TWO NEW 
fsible FILTERS 


B.1681 VISIBLE 
FILTER 


FOR COMMERCIAL 
VEHICLES 


A e filcer with a 4” B.S.F 

+” long stud fixing at the 

p for fitting to a bulk- 
head, or a bracket which is 
with each unit 
Pipe Union 
Size Type 





A 
Solderless 
Soldered 
\ 


& 


RETAIL 


\ 
—. 
' 
' 


1?) 
1124 VISIBLE 


FILTER 4) ' 

ror venicues s em | | © (a ‘ i 

STATIONARY | | = 
ENGINES ir = 


A line filter with a fixing lug with 
hole for {” bolt 

Ref Pipe Union 
No i Type 
1124A Solderless 
1124B 7 Solderless 
1124C Soldered 
1124D Soldered 


! 14/- 


RETAIL 


Order throug rag r y at 
any difficult manufacturers :— 
BENTON & STONE LTD., ASTON BROOK STREET 
BIRMINGHAM 6 








Made by Professionals for Professionals 
Tools of experience with inbuilt quality and long life. 
The Britool range covers Socket and Ring Wrenches for English, 
American, Metric and Unified Standards, Midget to Giant. 
Extractors and Service Tools in great variety. 
JENKS BROTHERS LIMITED OD " b) 
BRITOOL WORKS U &/ 


BUSHBURY. WOLVERHAMPTON, ENGLAND 








TES Fr I IP MIG LF A 
Fe ee. H Aa \ i 

iS f i; ‘ : 1) 

A "i 
y 


for the moter industry 


Cary springs, made for all types of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection. 


Wirntram. E. CARY Ltp. 
RED BANK +: MANCHESTER 
Telephone: BLAckfriurs 5691/6 
Telegrams: Carybank, Manchester 


Also at 
» SALFORD, GLASGOW, LONDON & COVENTRY 





ATER 
INA 300 


47 
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geqy PREDOMINANT 


vce. SIN GEAR FINISHING 


GEAR 


rowan i Of the processes involved in the efficient 
sie production of gears, none is quite so 
vital as that of tooth finishing. 


Messrs. George Mann & Co., Ltd., have 
solved their problem of producing gears 
to exacting limits of accuracy and uni- 
formly high finish, by installing the Red 
Ring Gear Shaving Machine illustrated. 
In addition to theseimportant considera- 
tions, a vital factor is that the cost of 
shaving gears is extremely economical. 
Such an advantageous combination of 
accuracy and economy is not possible by 
any other method. 


CHURCHILL-RED RING GEAR SHAVERS 
; : w GIVE PERFORMANCE WITH ACCURACY. 

: wae ; CHARLES 
Photograph by courtesy of Messrs. George Mann & Co., Ltd. 


& CO. LTD. 


COVENTRY ROAD +: SOUTH YARDLEY . BIRMINGHAM, 25 
ALSO AT LONDON, MANCHESTER, GLASGOW AND NEWCASTLE-ON-TYNE 








Imagine Drake, Raleigh, Nelson or any of the other great 
men who faced all to make Britain what she is today, 
using such a decadent expression, so uncharacteristic 
of our Country’s courage and determination in facing 
difficulties in all ages. 


‘ enllll cae moe 


Today this land needs, as much as at any period during 
its history, a spirit of inspired aad ceiuche ntious enthusiasm 
Every single person must adopt this principle which, as 
all our customers know, has always prevailed at S.W.I 
in the past, and today is demonstrated more forcefully 
than ever in the high standard of our workmanship 


PRESS &DROP FORGINGS] COiTL) W/AIES FORGEMASTERS LTD 
GARTH WORKS @¢@ TAFFS WELL © CARDIFF 


Grams: “ FORGEMASTERS,” TAFFS WELL Phone: TAFFS WELL 41/2 
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IN ALL METALS 


As specialists in the production of precision 
pressings for the leading automobile and 
commercial motor manufacturers we are 
well equipped to handle all your 
requirements. 


AE. JENKS & CATTELL 
imited 


PHOENIX WORKS - WEDNESFIELD 
WOLVERHAMPTON 


| 





(teat 


There’s gold in them thar hills . . . if you know where to find it. If 
you don’t mind leaving your wife and children for seven years at 
a stretch, getting a bullet through the lobe of your ear, nearly dying 
of thirst and finally dying of heart-break. There’s gold... 

But wait. Many manufacturers use solvents in the course of 
their process. Volatile solvents, expensive solvents. And for some 
reason we can’t quite understand they let them float away into the 
atmosphere. Why, dang it There’s Gold in the air! for the man who 
hears about Active Carbon and Solvent Recovery, and hollers for 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TEL: ABBEY 3085 





P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 
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PRECISION 
Ground Thread 


TAPS 


The name “INTAL” appearing on every 
Ground Thread*Tap delivered to you 
is a guarantee of the highest standards 
of precision. Thousands of these high- 
precision Taps leave our works every 
week to carry out the most exacting 
tasks. Remember, we can supply 
“INTAL” Precision Ground Thread 
Taps for every purpose and of any 
nor beans Petal idee cde td bata size and length, all threads, to cope 


found a team of highly-skilled crafts- « : ie ‘duc bl 
men who take a pride in the produc- with any particular production probiem. 


tion of Ground Thread Taps to the 

highest standards of precision. A 7o 3b ad JINIJAL 
thorough inspection is assured by the oO e Precise ase 

employment of the latest methods 

which ensure perfect accuras PRECISION GROUND THREAD TAPS 


THE INTERNATIONAL TWI DRILL COMPANY. LIMITED Telephone 23072 - 3 
INTAL WORKS a} ae SHEFFIELD 3 Telegrams ‘‘Fluted’’ Sheffield. 

















YOU WANT IT— — 








THE “WEDCO” WAY 10 A SMOOTHER 
RUNNING PRODUCTION LINE 


However awkward the Icad, however 

difficult the conditions, “‘Wedco'’ Ccn- 

veyors and Woven Wire Conveyor Belts 

will handle your products or component 

parts speedily and efficiently. They 

stand up effectively to rough treatment, 

extremes of temperature, chemicals, 

abrasives, cellulose, grease, etc., and 

are easily cleaned by water or steam. 

Ask for our local Technical Representa- 

i we tive to call or send for Catalogue which 

with Side 7 rie Overhead Cra, Gravity Roller Convey rey of shows how we are helping to increase 

wb Ae producticn in many famous factories. 
ith Centre ¢ 


of Vauxhall 


THE BRITISH WEDGE WIRE CO. LTD. | 


Telephone RICHMOND ENGINEERING WORKS, WARRINGTON Telegrams 
Warrington 3207 (3 lines) Wedco, Warrington 
London Office: 687 Finchley Road, N.W.2. Telephone: Hampstead 8481 (3 lines) 

TECHNICAL REPRESENTATIVES IN ALL PARTS OF THE BRITISH ISLES 
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PROBLEMS ARE OUR BUSINESS 








The more difficult the job the more we 
enjoy it — as specialists we have all the 
attributes of long experience — mature 
judgment, accurate foresight, wise 
interpretation. There is nothing that 
pleases us more than a chance to 


tackle those “impossible” pressings. 


Hasselt Ha rper Lk Lid 


nd ADMIRALTY L 





REGENT PLACE : BIRMINGHAM : 1 





Four - stroke diesel - engine 

cylinder liner showing the SHIA 
124” bore Monochrome pro- 
cessed with perfect oil control 
provided by the HONEY- 
CHROME cellular surface 


Photo by courtesy of Messrs. Davey 
Paxman and Co. Ltd, of Colchester 











‘Man y Sizes 
Resistance to wear FROM STOCK 


Complete Range 
from 4” to 8” 


OF DIESEL ENGINE CYLINDERS IS | and4mm. to 200mm. Cy 
| ¢ CLIPS ' 
enormous! | Write or phone: BINGLEY 2351 
— SPRINGS LTD. ) CIRCLIPS | 
| 
| 








Bingley, Yorks. 


increased MEKELITE 


| GEARED “Xe jor 
if they are Honeychrome processed by INDUSTRIAL 


n.d.h. 1051 





LIGHTING 
UNITS 


M ) 
STUDLEY ROAD, REDDITCH, WORCS l 
on la cn il For wall, bench or machine mounting. Catalogue sent free on request, 
Telephone: Studley 121 23 4 MiTcham 


MEK-ELEK Engineering Ltd., "5° 


17, Western Road, Mitcham, Surrey. 
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PATENT 
BALL BEARING 
SEAT SLIDE 








Cox & Co 55" WATEORD BY-PASS, WATFORD, HERTS 


Phone: WATFORD I63! Grams: COXANCO, PHONE,WATFORD 











 ONDOy,. Tinned & Leadcoated Sheets 


BRAND 


Motor manufacturers 
use ‘London’ Brand 
sheets for radiator 
tanks, silencers, body 
panels, mudguards, 
“} and other parts of 


The illustration by courtesy Wr a ‘ae private and commer- 
of Dennis Bros. Limited 
shows a petrol tank made 
from ‘London’ Brand 
sheets. 


cial vehicles. 








SHIMWELL & C° LTP 


MANUFACTURERS SINCE | 875 


Wellington Road, Leyton, London, E.10. Tel : LEYtonstone 2281-2 


su5 
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THE SHERBORNE RUBBER CO LTD 


SHERBORNE STREET - BIRMINGHAM © 16 phone. EDG 38812:3 




















NITRIDED 


NITRALLOY 
Gan, POTEEL 


E—Parking Brake 0/97 //S \\\\ 8 | HE OPTIMUM HARDNESS & STRENGTH 


F—Clutch (on Gear Lever) 


FEENY AND mw ‘MENITRALLOY LIMITED 
JOHNSON LTD. a@%)/ \ | MB 25, TAPTONVILLE ROAD 
134136 EALING RD., WEMBLEY, ) . 4 SHEFFIELD 10 


MIDDLESEX. , | 
Telephone : WEMbiey 4801 & 4802 Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield. 


Particulars from 











THOR?” HAMMERS « MALLETS 


“> @Prevent damage to the part struck 


wr BE 


RAWHIDE HAMMER COPPER HAMMER RAWHIDE & COPPER RAWHIDE MALLET PLASTICHAMMER CELLULOSE HAMMER 


Illustrated above are six standard typés. Send for particulars and free test sample of whichever 
type is best for your purpose. 


THOR HAMMER COMPANY - SALOP STREET - BIRMINGHAM12 - ENGLAND 
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ILFORD Industrial X-ray films are 

always looking for trouble—at all levels. 

This mobile X-ray unit is investigating the 

soundness of a welded structure high above 
London—a type of inspection that calls for a 
completely reliable sensitised material. The fact that 

so many of the radiographs taken during the erection of 
important engineering projects are made on ILFORD 
Industrial X-ray films is a convincing tribute to their 
consistently high quality. 

Illustration shows Newton Victor Raymax 140 kV. Industrial 
X-ray Unit lashed in position for radiography of welds during 


construction of the welded heat-storage tower for the Pimlico 
District Heating Scheme. 


> ILFORD INDUSTRIAL X-RAY FILM TYPE A 

A general-purpose film whose very high speed, exceptional latitude and 
good contrast when used with calcium tungstate screens make ii particu 
larly suitable for the examination of ferrous welds and heavy castings 
whether with X-rays or gamma rays 


> ILFORD INDUSTRIAL X-RAY FILM TYPE B 


A fast film designed for direct exposure to X-rays or for use with lead 


Reproduced by courtesy of Messrs. Newton Victor Limited. screens. Recommended for the radiography of a wide range of castings 


and welds in light alloy or steel where the aim is the detection of fine 


detail with economical exposure times. 
a o 
industrial X-ray Films 


ILFORD LIMITEC ILFORD LONDON 


> ILFORD INDUSTRIAL X-RAY FILM TYPE C 

A special high-contrast, direct-exposure film of medium speed and 
extremely fine grain, specifically intended for the radiography of magnesium 
and aluminium castings where very fine detail must be recorded, and for 
the examination of all materials having a low X-ray absorption coefficient 


> ILFORD INDUSTRIAL X-RAY FILM TYPE & 


A new ILFORD product and the fastest film yet made for use with or 
without lead screens. Three times as fast as the Type B film, yet with very 
little increase in graininess, it is ideal for the examination of heavy castings 
and assemblies in steel or bronze either with X-rays or gamma rays 








Every process of manufacture of Spencer Tools, from 


melting to finish grinding is under one control. This 





close co-operation between steelmaker and toolmaker 


guarantees the efficiency of the finished product. 


SPENCER 


FROM SPENCER STEELS 


STANDARD & 
SUPER GRADES 


SPENCER SPECIAL 
STEEL 





CUTTERS, REAMERS 
HOBS, DRILLS, FILES 


“VELOS*° 

High Speed Stee! and Tools. 
** TRIPLE CRESCENT”’ 

Alloy Tool Steels, Broaches, 
Stay Taps, Machine Parts, etc. 
** CRESCENT”’ 

Too! Steel and Tools. 


WALTER SPENCER & CO. LTD., CRESCENT STEEL WORKS, SHEFFIELD, 4 


“CRESCENT SHEFFIELD, 4” 
MANCHESTER 


SHEFFIELD 25281 (2 lines) Telegrams 


AND AT LONDON BIRMINGHAM 


Telephone: 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4 -. Each 
paragraph charged separately. Box number 
5 words—p'us 1 -. Advertisements for the 
December, 1952, issue should to hand 
not later than first post November 26th. No 
responsibility accepted for errors. 





SITUATIONS VACANT 


The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour «nd National 
Service etc. if the applicant ts a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
Order, 1952 


MEMBER-COMPANY of a large industr 
4% group requires an Engineer primarily for t 
design development of industrial vehicles. A wide 
general experience of designing for medu 
quantity production is essential with at least » 
experience of the design of battery and 
engined vehicles. The position is permanent 
work is interesting and carries a substantial 
for a man with really useful experience 
qualifications. Reply briefly in first instance 
Box 3374, c/o Automobile Engineer [4600 


M ACHINE ‘Yool Designer required to forn 
and control a Machine Design Drawi 
Office. Salary commensurate with position, 
Pension scheme, permanent position for 

man. Applicant should have served a recog 
apprenticeship preferably a Machine ‘ 
concern of repute and : had considerable 
experience with design and manufacture of special 
purpose machines Write giving details of age 
and experience to Box 747, c/o Automobile 
Engineer 6 


UTOMOBILE _ Engineers Ford Mot 
4 Company Ltd., of Dagenham, Essex, invite 
applications from men in the following categorie 
Age limit 40 except where otherwise stated 
Salary in accordance with experience and quali 
fications Non-contributory pension 
SSISTANT Head to Experimental Sectior 
<5 Minimum 10 years in automobile industr 
at least 2 years in development, and experience 
in departmental management and control 
noreneeet H.N.C. an absolute minimum 
D* SIGN Draughtsman. Automobile or Tract 
design experience 
a iP eet for new development project 
H.N.C. standard 
(b) Minimum 7 years’ experience on Car 
Chassis desi gn H.N.C. standard 
c) Minimum years’ experience on 
Tee and Heavy Truck Chassis 
H.N.C. standard 
L AYOUT Draughtsman Minimum 
experience in Automobile design, 3 
which must have been spent on Engine 
H.N.C. an advantage 
(UHEC KER Draughtsman Minimum 
experience on Automobile design with previc 
4 pears in checking Body detail drawit 
NAC standard 
DE TAIL Draughtsman Age no 
25, with previous experience in 
industry, required for detailing motor 
components, O.N¢ 
ck ECHNICAI Data Engineers Technica 
experience in automobile engineering essentia 
O.N.C. standard minimum 
I OAD Test Project Engineers. At least 2 year 
experience in motor vehicle or mechanical 
engineering development Apprenticeshiy t 
Motor Vehicle Manufacturer preterable H.N« 
standard a strong advantage 
Kk! ECTRONICS Engineer with experience i 
electronic engineering as applied to mot 
ere meget sce 
REP! to Salaried Personnel Departn 
potas reference V GS and giving 
details of experience 


[DRAUGHTSMANSHIP rraining: 12 montt 
concentrated course with fixed salary, onc 
day weekly college raining 4-vear contract 
Qualifications preterat Higher School Certif 
or equivalent echnical education, draw 
essential, age limit 27 years Apply in 
writing, stating age, full particulars of education 
nationality, married or single, to the Personne 
Dept., Austin Motor Company Ltd., Longbridge 
Works, Birmingham [461 


& A.V. Ltd. have vacancies in their Develoy 
ment Laboratories for engineers wit! 
experience of high or medium speed diese 
engines Duties include application of ¢ 
in ection equipment to customers’ engines, gen 
liaison with production, sales and service depart 
ments, and product proving Experience of engine 
testing an asset, and qualification to at least 
Higher National Certificate standard importar 
Salary according to age, experience and qualifica 
tions The appointments will include participa 
tion in a pension scheme, and afford considerat 
opportunities for advancement Application 
should be addressed to The Personnel Manager 
A.V. Ltd., Acton, W.3 14614 


SITUATIONS VACANT 
\ MEMBER Company of a large industrial 
é roup requires an Engineer primarily for the 
development of industrial vehicles A 
general experience of designing for medium 
ity production is essential with at least some 
rience of the desgn of battery and ¢ 
ned vehicles The position is permanent, the 
S interesting and carries a substantial salary 
ion with really useful experience and 
alificatic Apply Box 3745, c/o Automobile 
neer [4615 


\ DESIGNER, specialized in welding tech- 
‘ nigue as applied to fabricated parts, auto 
e experience preferable but not essential 
746, c'o Automobile Engineer [4616 








AN ENGINEERING ALPHABET 


TOMMY SCREWS 


for 

precision parts from the bar in any 
metal—and particularly those parts 
which cannot be made by the cold- 
headed or roll-threaded process 


We are specialist machinists. 
Send us your enquiries. 


M.C.L. & REPETITION LIMITED 
POOL LANE, LANGLEY, BIRMINGHAM 


Telephone: BROADWELL J1/15 (4 lines) 
BROADWELL 1757 





Holdens 








THE ANTI-FRICTION BEARING CO. LTD., 
HARFORD STREET, 
BIRMINGHAM, 19. 

Manufacturers of Plain Bearings in Gun 

Metal Steel and White Metal. 


Tel. Nos: NORthern 2024-5 
Add: “Antifric’’ ‘Phone, Birmingham, 19 














COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 


Telephone : HOP 1784, LONDON, SE.1 








BALL & ROLLER BEARINGS 


Steel Needle 
Balls Bearings 


Quick Delivery 


INSLEY «oxv0 LTD 


21-22 Poland St., London W.1. GER 8104 & 2730 











PATENTS 
HE proprietor of British Patent No. 629449, 
enutled “ Apparatus for Handling Rim 
equipped Tyres, offers same for licence or 
otherwise to ensure practical working in Great 
Britain. Enquiries to Singer, Stern & Carlberg, 
14, East Jackson Boulevard, Chicago 4, Illinois 
U.S.A [4596 


TT.HE proprietor of British Patent No. 578633 
enttled “ Improvements in Articulated Road 
Vehicles,” offers same for licence or otherwise to 
ensure practical working in Great Britain 
Enquiries to Singer, Stern & Carlberg, 14, East 
Jackson Boulevard, Chicago 4, Illinois, U.S.A 
[4597 
THE proprietor of British Patent No. 626046, 
entitled “Liquid Actuated Centrifugal Clutch, 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Enquiries to 
Singer, Stern & Carlberg, 14, East Jackson 
Boulevard, Chicago 4, Illinois, U.S.A [4598 
THE proprietor of British Patent No. 627023, 
entitled Improvements in or relating to 
Vehicle Undercarriages,”’ offers same for licence 
or otherwise to ensure practical working in Great 
Britain. Enquiries to Singer, Stern & Carlberg, 
14, East Jackson Boulevard, Chicago 4, Illinois, 
U.S.A [4599 


THE proprietor of British Patent No. 627487 

entitled “‘Liquid Actuated Centrifugal Clutch, 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Enquiries to 
Singer, Stern & Carlberg, 14 East Jackson Boule 
vard, Chicago 4, Illinois, U.S.A [4611 


MISCELLANEOUS 

I RAGON Heat Machines give garage pro 

prietors a Portable Forge for heating metal. 
burning paint, etc., from body work Burns 
paraffin. 2,000 deg. flame temp. Cannot block or 
carbonize £5 Ss. Od. eac Literature from 
Morton Longley Limited, 206, The Beacon, 
Hillingdon, Middx [4594 


BOOKS 


()XYGEN Cutting. A Comprehensive Study of 

Modern Practice in Manual and Machine 
Cutting. By Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post 10s. 11d 
From all booksellers or from The Publishing 
Dept., Dorset House, Stamford Street, London 
S.E.1 


I ARDFACING by Welding. By M. Riddi 
hough, M.Met., A.R.ILC., F.1.M. A prac 
tical manual covering every stage of the process 
design of components, choice of hardfacing 
illoy and technique of depositing, inspection and 
finishing methods. 8s. 6d. net from all booksellers 
8s. 10d. by post from The Publishing Dept 
Dorset House, Stamford Street, London, S.E.1 


I ESISTANCE Welding in Mass Production 

By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W 
and ‘T. Watson, M.Inst.W The ground covered 
by this new book ranges from the first principles 
of each process to its scientific application in 
mass production. Particular reference is made to 
design and production requirements 21s. net 
from all booksellers, 21s. 7d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


NDUSTRIAL Polishing of Metals. By Gerald 

F. Weill. Comprehensive and up to date, this 
book deals first with the scientific aspects of 
polished surfaces, then describes in detail the 
various procedures required for polishing many 
different kinds of metal articles, and the tools 
techniques and materials of the polishing shop 
Price 21s. net. By post 21s. 8d. from all book 
sellers or from The Publishing Dept. Dorset 
House, Stamford Street, London, S.E.1. 


N ATERIAL Handling in Works Stores. By 
+ L. J. Hoefkens. Shows how the use of fork- 
lift trucks and pallets in industrial stores can 
increase production, utilise floor space more 
effectively, help control of movement and reduce 
costs. Includes a description of a system actually 
operated in a modern factory. 10s. 6d. net from 
all booksellers. By post 10s. lld. from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


G ‘AS Welding and Cutting: A Practical Guide 

to the Best Techniques. By C. G. Bainbridge, 
M.1I.Mech.E., M.Inst.W. A comprehensive text- 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
Ss. 6d. From all booksellers or from The Pub- 
lishing Dept. Dorset House, Stamford Street, 
London, S.E.1 
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HIGH SPEEW 
AUTUMATICS 


Modern machinery and mass 
production methods give you top 
quality capstan and automatic 
work and sheet pressings 

at a price you are sure 


to like—and on time. 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS - PARK ROAD: BIRMINGHAM 18 
Telephone : NORthern 2132/4. 











> maxinum width 32” 


= mitmum thickness 
OONg 3 


STRIP- 
STEEL 


Tt HABERSH 
Holme? CUbLeS.. 
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MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF IC.ENGINES AND POWER UNITS 


e COPPER §& ASBESTOS WASHER CO LTD 


1-116 LIVERY STREET BIRMINGHAMS 


eta naneciels 























TELEPHONE: CENTRAL 1467 TELEGRAMS: COPWASH 
INDEX TO. -MANUE ‘ACTURERS? ANNOUNCEMENTS. | 
ft : AG AG F F 
cage King Dick, Ltd . 02 Ce ile, E. K., Ltd : é 159 nsley ondon), Ltd ~ 32 Sankey, Joseph, & Sons, Ltd 74 
AC Sphinx Spark Plug Co. . 66 ( er, Lt 110 Twist ‘Drill Ce Seal-less Strapping, Ltd. 120 
Acheson Colloids, Ltd. _» BB 127 Sheffield Twist Drill & Steel 
Acratork Engineering Co., Ltd. 106 118 edic , Ltd., The 16 Co., Ltd., re 87 F 
Adamant Engineering Co., Ltd. 19 27 Sherborne iste: Co, Led, 
Adams Bros., & Burnley Ltd 100 Jackson, H., Ltd 21 The #8 «s 190 : 
Aerialite, Ltd... _ 120 134 Jer Ltd 124 Shimwell & Co., Ltd 129 
; Aluminium Bronze Co., Ltd 29 Fittings Co., Jenks, A. E, & Cattell, Ltd 126 Silentbloc, Ltd. ; 53 
2 Aluminium Die Castings 31 . : : j ox Simms Motor Units, Ltd ; 18 
Lepage), La He iia. 1.12) Kager Elson & Co Lid, 3, 55 Simon, Ra Coy tide | MS 
ma Pee gb eae Skefko Ball Bearing Co., Ltd 
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Precision Cast 


for speed 











MAZZA IK 


The Stromberg carburettor of the Sunbeam-Talbot is a fine example of pressure die casting in 
the modern motor car. It is of course cast in MAZAK, the metal that ensures accuracy of 
detail and high performance. Based on zinc of 99°99+% purity, MAZAK is ideal for the rapid 


and accurate production of die cast car components. 
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SPECIALISED ATTENTION 


Dear Sirs, 
For the past ten years we have obtained the castings for our Much of cur consemers” setidieation tc 
Mark 16 metal spraying pistols from you. The vital close- the result, we believe, of the specialised 
attention given by every department 
; ys throughout every stage of production. 
to our product, and are the basis of a precision tool. The In addition, Birmal offer you a Design 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
ance in selecting alloy and casting 
h id.” process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 
METALLISATION LIMITED are part of the Birmal Service. 


grained structure with freedom from porosity are essentials 


extremely satisfactory to ourselves and our customers in all 
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